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FACSIMILE COMMUNICATION SYSTEM 



BACKGROUND OF THE INVENTION 

5 1, Field of the Invention 

The present invention relates to a facsimile communication system and 
more particularly to the facsimile communication system to perform facsimile 
communications through a communication network including a packet 
communication network or a like which uses a communication protocol being 
10 different from that applied to a telephone network, 

2. Description of the Related Ai^t 

A communication procedure for the facsimile device connected to a 
public telephone network is designated in ITU-T (International 

15 Telecommunication Union-Telecommunication Standardization Sector), 
Recommendation T.30. According to the recommended communication 
procedure, generally, after a call is made, predetermined control signals are 
exchanged in consecutive order and data such as picture data is sent and 
received. In the facsimile device, in oi'der to check if communications are 

20 normally performed, whether a valid signal is received within a predetermined 
time after a signal for the facsimile communications is sent is monitored. If the 
valid signal is not received within the predetermined time, the signal 
previously sent is transmitted again. If the re-sending is repeated 
predetermined number of times and nevertheless the valid signal is not 

25 received, the facsimile communication system judges a communication failure 
to have occurred and stops the subsequent facsimile communications forcedly 
In recent years, as an Internet becomes rapidly widespread, a 
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communication procedure to implement the facsimile communications which 
can be performed through the Internet is proposed. According to the proposed 
communication procedure, each of paired facsimile devices is connected 
through the telephone network to each of gateway devices. The gateway 
5 devices are connected to each other through a packet communication network 
constituting the Internet. In the packet communication network connecting 
both the gateway devices, mutual communications are performed in 
accordance with the communication procedures designated in the ITU-T, 
Recommendation T,38. 

10 However, the conventional facsimile communication system as 

described above have the following problems to be solved. That is, in the 
conventional communication network, if a traffic amount increases due to 
increased amount of the packet, there is a risk of the local occurrence of big 
delays in communications. While the facsimile communications are performed, 

15 remarkable delays in communications between both the gateway devices 
develop. If such delays in communications develop between both the gateway 
devices, the delays in communications are transferred to the telephone 
network connecting the facsimile device to the gateway device. According to the 
communication procedures designated in the ITU-T Recommendation T30 

20 described above, if the communication delays exceeding a predetermined scale 
develop, a communication failure is judged to have occurred and the 
subsequent facsimile communications are forcedly stopped. 

SUMMARY OF THE INVENTION 
25 In view of the above, it is an object of the present invention to provide a 

facsimile communication system which is capable of sending out picture data 
from a gateway device on a receiver side to a facsimile device on the receiver 
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side even in the development of delays in communications caused by 
fluctuations in a communication network and of avoiding a forced breakdown 
of the facsimile communication occurring based on a judgement by the 
facsimile communication system that a communication failui^e has occurred 
5 due to the delays in communications. 

According to a first aspect of the present invention, there is provided a 
facsimile communication system including: 
a facsimile device on a sender side; 

a gateway device on a sender side connectable through a telephone line 
10 to the facsimile device; 

a gateway device on a receiver side connectable to the gateway device 
on the sender side through a communication line to which a protocol being 
different from that applied to the telephone line is applied; 

a facsimile device on a receiver side connectable to the gateway device 
*15 on the receiver side through the telephone line to which the same protocol as 
applied to the telephone line is applied; and 

whereby the gateway device on the receiver side is provided with 
memory, to store data transferred from the gateway device on the sender side, 
used when the data is transmitted from the facsimile device on the sender side 
20 through both the gateway devices to the facsimile device on the receiver side, a 
monitoring circuit to monitor accumulated amounts of the data to be stored in 
the memory and an accumulated data amount calculating circuit operated to 
store, in the memory, amounts of data required to prevent communication 
failures between the gateway device on the receiver side and the facsimile 
25 device on the receiver side even when delays in communications develop prior 
to the start of transmission of the data from the gateway device on the receiver 
side to the facsimile device on the receiver side and operated to calculate the 



required amounts of data, and the gateway device on the receiver side is 
operated to start the transmission of the data to the facsimile device on the 
receiver side when the accumulated amounts of data to be monitored by the 
accumulated amount data calculating circuit exceed the required amounts of 
5 data. 

In the foregoing, a preferable mode is one wherein the gateway device 
on the receiver side calculates delays in communications developing in said 
communication line for every communication prior to the receipt of the data 
from the gateway device on the sender side and, when the gateway device on 

10 the receiver side judges that the communication failures may occur due to the 
calculated delays in communications, stores the required amounts of data in 
the memory based on the calculated delays in communications. 

Also, a preferable mode is one wherein the delays in communications 
are calculated from expected delayed time data. 
rl5 Also, a preferable mode is one wherein the gateway device on the 

receiver side judges, for every communication, whether the communication 
failures may occur or not based on not only the delays in communications but 
also a transmission rate in communications between the gateway device on the 
receiver side and the facsimile device on the receiver side. 

20 Also, a preferable mode is one wherein the gateway device on the 

receiver side, when time elapsed after the facsimile device on the receiver side 
has completed a preparation for the receipt of data exceeds a predetermined 
threshold time being shorter than a threshold time for a communication 
breakdown set to communications between the gateway device on the receiver 

25 side and the facsimile device on the receiver side, regardless of whether the 
accumulation of required amounts of data in the memory is completed or not, 
transfers the data stored in the memory in consecutive order to the facsimile 



device on the receiver side in order to prevent the breakdown of 
communications between the gateway device on the receiver and the facsimile 
device on the receiver side. 

Also, a preferable mode is one wherein the data is compressed picture 

5 data. 

Also, a preferable mode is one wherein the gateway device on the 
receiver side, when receiving a DCS signal showing a communication mode 
from the facsimile device on the sender side through the gateway device on the 
sender side, transfers the DCS signal to the facsimile device on the receiver 

10 side and, before receiving a CFR signal showing a confirmation of the 
completion of receiving preparation from the facsimile device on the receiver 
side which has responded to the DCS signal, returns another CFR signal used 
to receive the data from the facsimile device on the sender side through the 
gateway device on the sender side to the facsimile device on the sender side. 
rl5 Also, a preferable mode is one wherein the gateway device on the 

receiver side, when receiving the DCS signal showing the communication mode 
from the facsimile device on the sender side through the gateway device on the 
sender side, transfers the DCS signal to the facsimile device on the receiver 
side and then sends a TCF signal used to check a receiving capability of the 

20 facsimile device on the receiver side to the facsimile device on the receiver side 
and, after completion of the transmission of the TCF signal, sends a new TCF 
signal to the facsimile device on the receiver side before the time elapsed after 
the facsimile device on the receiver side has completed a preparation for 
receiving data exceeds said predetermined threshold time being shorter than a 

25 threshold time for a communication breakdown set to communications 
between the gateway device on the receiver side and the facsimile device on the 
receiver side, in order to prevent the breakdown of communications between 



the gateway device on the receiver side and the facsimile device on the receiver 
side during the accumulation of the required amounts of data. 

According to a second aspect of the present invention, there is provided 
a facsimile communication system including: 
5 a facsimile device on a sender side; 

a gateway device on a sender side connectable through a telephone line 
to the facsimile device; 

a gateway device on a receiver side connectable to the gateway device 
on the sender side through a communication line to which a protocol being 
10 different from that applied to the telephone line is applied; 

a facsimile device on the receiver side connectable to the gateway 
device on the receiver side through the telephone line to which the same 
protocol as applied to the telephone line is applied and, after receiving all the 
data to be sent from the facsimile device on the sender side for every 
15 communication through the gateway device on the sender side and the 
gateway device on the receiver side, operated to return a receiving confirming 
signal showing completion of the receipt to the facsimile device on the sender 
side through the gateway on the receiver side and the gateway device on the 
sender side, and 

20 whereby the gateway device on the sender side, after receiving all the 

data to be sent to the facsimile device on the receiver side from the facsimile 
device on the sender side and before receiving the receiving confirming signal 
from the facsimile device on the receiver side, sends a disconnection 
instructing signal instructing the disconnection of communications between 

25 the facsimile device on the sender side and the gateway device on the sender 
side to the facsimile device on the sender side. 

In the foregoing, a preferable mode is one wherein the facsimile device 



on the sender side, when receiving the disconnection instructing signal, sends 
a communication ending signal showing a termination of communications to 
the gateway device on the sender side and wherein the gateway device on the 
sender side, when receiving the communication ending signal from the 
5 facsimile device on the sender side, makes a transmission of the 
communication ending signal to the facsimile device on the receiver side 
pending and when receiving the receiving confirming signal from the facsimile 
device on the receiver side, sends the communication ending signal to the 
facsimile device on the receiver side through the gateway device on the receiver 
10 side. 

Also, a preferable mode is one wherein the data is compressed picture 

data. 

Also, a preferable mode is one wherein the receiving confirming signal 
is a first MCF signal and wherein the gateway device on the sender side is 

15 provided with a first notifying section operated to send a second MCF signal to 
the facsimile device on the sender side when, before the gateway device on the 
sender side receives the first MCF signal from the facsimile device on the 
receiver side through the gateway device on the receiver side, the gateway 
device on the sender side receives an EOF signal, which show that the 

20 transmission of all the data from the facsimile device on the sender side to the 
gateway device on the sender side has been completed, by predetermined 
number of times from the facsimile device on the sender side. 

Also, a preferable mode is one wherein the second MCF signal contains 
the disconnection instructing signal instructing the disconnection of 

25 communications between the facsimile device on the sender side and the 
gateway device on the sender side as additional information. 

Also, a preferable mode is one wherein the gateway device on the 



sender side is provided with a second notifying section operated to send a non- 
standard function signal (NSF signal) showing that the gateway device on the 
sender side has a capabihty of sending the second MCF signal to the facsimile 
device on the sender side prior to the receipt of the data from the facsimile 
device on the sender side. 

Also, a preferable mode is one wherein the facsimile device on the 
sender side is provided with a notifying section operated to send, when 
receiving the NSF signal, a non-standard function setting signal (NSS signal) 
showing that the facsimile device on the sender side has a capabihty of 
receiving the second MCF signal. 

Also, a preferable mode is one wherein the facsimile device on the 
sender side, when receiving the second MCF signal, sends the DCN signal 
being the communication ending signal to the gateway device on the sender 
side to terminate communications and wherein the gateway device on the 
sender side, when receiving the first MCF signal after having received the 
DCN signal, sends the DCN signal to the facsimile device on the receiver side 
through the gateway device on the receiver side. 

Also, a preferable mode is one wherein the facsimile device on the 
sender side is provided with a notifying section operated to send, when 
receiving the second MCF signal, a first DCN signal being the DCN signal used 
to notify the termination of communications between gateway device on the 
sender side and facsimile device on the sender side containing additional 
information, to the gateway device on the sender side. 

Also, a preferable mode is one wherein the additional information 
contained in the first DCN signal includes information as to whether the 
facsimile device on the receiver side requests that the NSS signal being a 
confirmation notifying signal containing the information as to whether the 
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gateway device on the sender side has received the first MCF signal after the 
gateway device on the sender side has disconnected communications between 
the gateway device on the sender side and the facsimile device on the sender 
side be returned to the facsimile device on the receiver side. 
5 A preferable mode is one wherein the gateway device on the sender side 

is provided with a second notifying section operated to send the NSS signal 
containing information as to whether the gateway device on the sender side 
has received the first MCF signal to the facsimile device on the sender side 
after the disconnection of communications between the gateway device on the 
10 sender side and the facsimile device on the sender side based on the first DCN 
signal and wherein the gateway device on the sender side, after receiving the 
first DCN signal, sends a second DCN signal used to terminate 
communications between the gateway device on the receiver side and the 
facsimile device on the receiver side to the facsimile device on the receiver side 
15 through the gateway device on the receiver side and then makes a call to the 
facsimile device on the sender side and, after having made the call, sends the 
NSS signal to the facsimile device on the sender side. 

Also, a preferable mode is one wherein the facsimile device on the 
sender side is provided with a vafid period setting section operated to set a 
20 vafid period when the facsimile device on the sender side is able to receive the 
NSS signal containing information showing that the gateway device on the 
sender side has received the first MCF signal and wherein the facsimile device 
on the sender side, when receiving the second MCF signal, sends the first DCN 
signal with additional information added, to the gateway device on the sender 
25 side so that the gateway device on the sender side sends the NSS signal within 
the valid period to the facsimile device on the sender side. 

Also, a preferable mode is one wherein the additional information is 



the information about the vahd period. 

Furthermore, a preferable mode is one wherein the gateway device on 
the sender side is provided with a second notifying section and wherein the 
gateway device on the sender side, after receiving the first DCN signal 
5 together with the additional information, sends a second DCN signal used to 
terminate communications between the gateway device on the receiver side 
and the facsimile device on the receiver side to the facsimile device on the 
receiver side through the gateway device on the receiver side and then makes a 
call to the facsimile device on the sender side and, after having made the call, 
10 by using the second notifying section, sends the NSS signal to the facsimile 
device on the sender side. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, advantages and features of the present 
15 invention will be more apparent from the following description taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a first part of a diagram explaining communication procedures 
for a facsimile communication system according to a first embodiment of the 
present invention; 

20 FIG. 2 is a second part of the above diagram explaining communication 

procedures for the facsimile communication system according to the first 

embodiment of the present invention; 

FIG. 3 is a block diagram showing the whole configuration of the 

facsimile communication system of the first embodiment; 
25 FIG. 4 is a schematic block diagram showing configurations of a 

facsimile device according to the first embodiment and to a second embodiment 

of the present invention; 

10 



FIG, 5 is a schematic block diagram showing configurations of a 
gateway device according to the first embodiment and to the second 
embodiment of the present invention; 

FIG. 6 is a first part of a diagram explaining operations of the gateway 
5 device according to the first embodiment; 

FIG. 7 is a second part of the diagram explaining operations of the 
gateway device according to the first embodiment; 

FIG. 8 is a first part of a diagram explaining procedures for facsimile 
communications according to a second embodiment; 
10 FIG. 9 is a second part of the diagram explaining procedures for 

facsimile communications according to the second embodiment; 

FIG, lOA is a first part of a flowchart explaining operations of the 
gateway device according to the second embodiment; 

FIG. lOB is a second part of a flowchart explaining operations of the 
15 gateway device according to the second embodiment; 

FIG. 11 is a third part of the flowchart explaining operations of the 
gateway device according to the second embodiment; 

FIG. 12 is a schematic block diagram showing configurations of a 
facsimile device according to a third to fifth embodiments; 
20 FIG. 13 is a schematic block diagram showing configurations of a 

gateway device according to the third to fifth embodiments; 

FIG. 14 is a diagram explaining communication procedures according 
to the third embodiment; 

FIG. 15A is a first part of a flowchart explaining operations of the 
25 gateway device according to the third embodiment; 

FIG. 15B is a second part of a flowchart explaining operations of the 
gateway device according to the third embodiment; 

11 



FIG. 16A is a third part of the flowchart explaining operations of the 
gateway device according to the third embodiment; 

FIG. 16B is a fourth part of the flowchart explaining operations of the 
gateway device according to the third embodiment; 

FIG. 17 is a diagram explaining communication procedures according 

to a fourth embodiment; 

FIG. 18 is a diagram showing configurations of a DON (first DCN 
signal) containing additional information; 

FIG. 19 is a diagram showing configurations of an NSS signal 
containing information used to make a confirming notification; 

FIG. 20 is a flowchart explaining operations of the gateway device 
according to the fourth embodiment; 

FIG. 21 is a flowchart explaining additional procedures for setting a 
valid period by a valid period setting means (a valid period setting section); 

FIG. 22 is a first part of a flowchart explaining operations of the 
gateway device according to a fifth embodiment; and 

FIG. 23 is a second part of the flowchart explaining operations of the 
gateway device according to the fifth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Best modes of carrying out the present invention wifl be described in 
further detafl using various embodiments with reference to the accompanying 
drawings. 

First Embodiment 
FIGS. 1 and 2 are a first part and a second part, respectively, of a 
diagram explaining communication procedures for a facsimile communication 

12 



system according to a j&rst embodiment of the present invention. The 
procedures shown in the diagrams in FIGS. 1 and 2 contain communication 
procedures specific to the facsimile communication system of this embodiment. 
Prior to explanations of these procedures, configurations of the facsimile 
5 communication system of the present invention will be described by referring 
to FIG. 3. 

FIG. 8 is a block diagram showing the whole configuration of the 
facsimile communication system of the first embodiment of the present 
invention. The facsimile communication system of the embodiment includes at 
10 least a pair of facsimile devices and at least a pair of gateway devices. As 
shown in FIG. 3, the facsimile communication system is chiefly composed of a 
facsimile device 111, a gateway device 211 that can be connected through a 
telephone line 310 to the facsimile device 111, a gateway device 221 that can be 
connected through a packet communication network 400 to the gateway device 
15 211 and a facsimile device 121 that can be connected through a telephone line 
320 to which the same communication protocol as is apphed to the telephone 
line 310 is applied, to the gateway device 221. The packet communication 
network 400 is composed of, for example, the Internet. When facsimile 
communications are performed between the paired devices described above, if 
20 one of the paired facsimile devices is used as a sender of an image information, 
the facsimile device and one of the gateway devices function as the facsimile 
device on the sender side and as the gateway device on the sender side, while 
the other of the paired facsimile devices and the other gateway device function 
as the facsimile device on the receiver side and as the gateway device on the 
25 receiver side. As shown in FIG. 3, the communications between the facsimile 
devices 111 and 121 are performed through the packet communication network 
400. Between the facsimile device 111 and the gateway device 211 and between 
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the facsimile device 121 and the gateway device 221, the facsimile 
communications are performed in accordance with procedures designated by 
the ITU-T Recommendation T.30, Between the gateway devices 211 and 221, 
the facsimile communications are performed in accordance with procedures 
5 designated by the ITU-T Recommendation T.38. 

Configurations of the facsimile device 111 are the same as those of the 
facsimile device 121. Similarly, configurations of the gateway device 211 are 
the same as those of the gateway device 221. Therefore, descriptions are made 
only of the facsimile device 111 and only of the gateway device 211 below. 
10 First, the facsimile device 111 will be described. FIG, 4 is a schematic 

block diagram showing configurations of the facsimile device according to the 
first embodiment and to a second embodiment described later, of the present 
invention. As shown in FIG. 4, the facsimile device 111 is composed of a CPU 1, 
a ROM 2, a bus 3, a RAM 4, a modem NCU (Network Control Unit) interface 5, 
15 an image compression restoring section 6, a line memory 7, an image 
processing section 8, a device interface 9, a modem 10, an NCU 11, a printer 12, 
a scanner 13, a mechanism controlling section 14, operation displaying section 
15 and a timer 18. 

The CPU 1 controls the whole of the facsimile device 111. That is, the 
20 CPU 1 is a central processing unit having a function of collectively controlling 
the management of a data flow, communications, network control or a like. The 
CPUl is connected through the bus 3 to the ROM 2, RAM 4, modem NCU 
interface 5, image compression restoring section 6, line memory 7, image 
processing section 8 and device interface 9. The ROM 2 stores a control 
25 program executed by the CPU 1 and control data. The ROM 2 stores a control 
program used to carry out the facsimile communication procedures and control 
data. 



The bus 3 is a digital signal transmission path used in common by each 
mechanism of the facsimile device 111. The RAM 4 serves as a buffer for 
sending and receiving data by temporarily storing data such picture data to be 
sent and received by the facsimile device 111. The modem NCU interface 5 
5 connects the modem 10 and NCU 11 to the bus 3. The image compression 
restoring section 6 encodes and compresses data sent from the facsimile device 
111 and restores the compressed data to be received. 

The line memory 7 temporarily stores the picture data sent and 
received by the facsimile device 111. The image processing section 8 is 

10 connected to the printer 12, scanner 13 and bus 3. The image processing 
section 8 performs predetermined image processing on data received from the 
bus 3 and outputs the image processed data to the printer 12 and also performs 
predetermined image processing on data received from the scanner 13 and 
sends the image processed data to the bus 3. The device interface 9 connects 

15 the mechanism controlling section 14 and operation displaying section 15 to 
the bus 3. The modem 10 modulates a signal to be sent and demodulates a 
received signal. The modem 10 also supports functions designated by the ITU- 
T, Recommendation V.17 and V.34. 

The NCU 11 controls connection and disconnection with the facsimile 

20 device 121. The printer 12 reproduces data sent from the image processing 
section 8 on recording paper 17. The scanner 13 reads images on an original to 
be sent and produces image data to be sent to the image processing section 8. 
The mechanism controlling section 14 controls a driver and sensors used to 
drive each of moving parts of the facsimile device 111. The operation displaying 

25 section 15 inputs operational information and setting information of the 
facsimile device 111 and displays these kinds of information and state 
information about the device. The operation displaying device 15 is composed 
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of a dial number operation key, liquid crystal panel or a like. The timer 18 
monitors time required for communications by which the facsimile device 111 
exchanges signals and/or data with the gateway device 211. 

An example case is described where data is transmitted from the 
5 facsimile device 111 to the facsimile device 121. When the facsimile device 111 
on the sender side transmits data, a sending original 16 is set to the scanner 13 
of the facsimile device 111 on the sender side. Next, when sending operations 
are made by the operation displaying section 15, images on the sending 
original 16 are read by the scanner 13. The read image, after image processing 
10 is performed on it by the scanner 13, is transmitted as image data to the image 
processing section 8. The image data is given predetermined image processing 
by the image processing section 8 and becomes picture data which is stored in 
the hne memory 7. The picture data read from the line memory 7 is 
compressed by the image compression restoring section 6 and is transmitted 
15 through the bus 3 to the RAM and is stored in the RAM 4. Then, the picture 
data is read from the RAM 4 and transferred through the bus 3 to the modem 
NCU interface 5. The picture data is transferred from the model NCU interface 
5 to the modem 10 and is modulated and then transmitted through the NCU to 

the telephone line 810. 

20 When the data is received by the facsimile device on the sender side 111, 

the picture data is received through the telephone hne 310 by control of the 
NCU 11. The received data is transmitted to the modem 10 where the data is 
demodulated. Next, the picture data is transmitted from the modem 10 
through the modem NCU interface 5 and the bus 3 to the RAM 4. The picture 

25 data is stored in the RAM 4. Then, the picture data, after being read from the 
RAM 4, is transferred through the bus 3 to the image compression restoring 
section 6. The picture data transferred from the RAM 4, after being restored by 
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the image compression restoring section 6, is sent through the Hne memory 7 
to the image processing section 8. Then, the picture data is given the 
predetermined image processing and is transferred to the printer, where the 
data is reproduced on the recording paper 17. 
5 Prior to sending and receiving of the data between the facsimile devices 

111 and 121, a control signal to establish a connection between the facsimile 
devices 111 and 121 is exchanged between them. For example, if the control 
signal is sent from the facsimile device 111 to the facsimile device 121, the 
control signal is read from the ROM 2 by the CPU 1 of the facsimile device 111 

10 on the sender side and is transferred through the bus 3 to the modem NCU 
interface 5. Next, the control signal is transferred from the modem NCU 
interface 5 to the modem 10 where the signal is modulated and then the 
modulated signal is sent from the modem 10 through the NCU 11 to the 
telephone line 310. Then, the control signal is received through the gateway 

15 devices 211 and 221 and the telephone line 320 by the NCU 30 of the facsimile 
device 121 on the receiver side. The control signal is sent from the NCU 30 
through the modem NCU interface 25 and the bus 23 to the CPU 21, where the 
control signal is analyzed. After that, the communication procedures are 
carried out in accordance with analyzed contents. Configurations and 

20 operations of the facsimile device 111 described above are the same as those of 
the facsimile device in the conventional facsimile communication system- 
Next, configurations and operations of the gateway device 211 will be 
described below. FIG. 5 is a schematic block diagram showing configurations of 
the gateway device according to the first embodiment and to the second 

25 embodiment described later, of the present invention. 

The gateway device 211 connected to the facsimile device 111, as is 
know well, is composed of a CPU 21, ROM 22, bus 23, RAM 24, modem NCU 



interface 25, image compression restoring section 26, line memory 27, LAN 
interface 28, modem 29, NCU 30, LCU (Line Control Unit) 31 and timer 34. In 
addition to these components, as components featuring the gateway device 211 
of the present invention, a pictm^e data accumulating memory 24a, 
5 accumulated data amount monitoring circuit 32 and accumulated data amount 
calculating circuit 33 are provided. Moreover, configurations of the gateway 
device 221 are the same as those of the gateway device 211 described above as 
shown in FIG. 5. 

The CPU 21 controls the whole of the gateway device 211. The CPU is a 

10 central processing unit having a function of collectively controlling the 
management of a flow of data, communications, network or a like. The CPU 21 
is connected through the bus 23 to the ROM 22, RAM 24, modem NCU 
interface 25, image compression restoring section 26, line memory 27 and LAN 
interface 28. The ROM 22 stores a control program to be executed by the CPU 

15 21 and control data. The ROM 22 stores a control program used to carry out 
the facsimile communication procedures and control data. 

The bus 23 is a digital signal transmission path used in common by 
each mechanism of the gateway device 211. The RAM 24 serves as a buffer by 
temporarily storing data to be sent or received by the gateway device 211. The 

20 modem NCU interface 25 connects the modem 29 and NCU 30 to the bus 23. 
The image compression restoring section 26 encodes and compresses data to be 
sent from the gateway device 211 and restores the compressed data to be 
received by the gateway device 211. 

The line memory 27, as is known well, temporarily stores data to be 

25 sent or received by the gateway device 211 for each of scanning lines. The LAN 
interface 28 is connected to the LCU 31 and bus 23 and, when transmitting 
data, breaks down picture data into predetermined packets and transfers them 



to the LCU 31. Also, the LAN interface 28, while receiving data, constructs a 
control signal and data from the packet sent from the LCU 31 and outputs 
them to the bus 23. 

The modem 29 modulates a signal to be sent and demodulates a signal 

5 received. The NCU 30 controls connection and disconnection with the facsimile 
device 111. The LCU 31 controls connection and disconnection with the 
gateway device 221. The timer 34 monitors time required for communications 
by which the gateway device 211 exchanges signals and/or data with the 
facsimile device 111. Operations of the timer 34 will be described later in 

10 detail. 

A picture data accumulating memory 24a featuring the present 
invention is provided in a part of the RAM 24 adapted to store a predetermined 
amount of the picture data required for sending out the picture data from the 
gateway device on the receiver side 211 (or 221) to the facsimile device on the 

15 receiver side 111 (or 121) when a delay develops as expected, in order to 
prevent a breakdown of communications or connections between the gateway 
device on the receiver side 211 (or 221) and the facsimile device on the receiver 
side 111 (or 121) that may occur due to delays in data communications in the 
packet communication network 400. The picture data accumulating memory 

20 24a may be mounted outside of the RAM 24 as well. Expected delay data, for 
example, for every month, every week, every day is registered in the RAM 24. 
The delay data may be registered in the picture data accumulating memory 
24a. The accumulated data amount monitoring circuit 32 is operated to 
monitor the stored amount of the picture data accumulated in the picture data 

25 accumulating memory 24a. The accumulated data amount calculating circuit 
33 calculates the necessary amount of the picture data described above. 

An example of a case where the gateway device 211 sends out data to 
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the packet communication network 400. The picture data is sent from the 
facsimile device on the sender side 111 through the telephone line 310 to the 
gateway device on the sender side 211 and, after it is received by the NCU 30 of 
the gateway device 211, is transmitted to the modem 29 where it is 
5 demodulated. Next, the picture data is transferred from the modem 24 through 
the modem NCU interface 25 and the bus 23 to the RAM 24 where it is stored. 
Then, the picture data is read from the RAM 24 and transferred through the 
bus 23 to the image compression restoring section 26. The picture data 
transferred from the RAM 24 is restored by the image compression restoring 
10 section 26 and undergoes an error checking. The picture data having 
undergone the error checking at the image compression restoring section 26 is 
transferred to the LAN interface 28. The picture data is broken down into 
packets by the LAN interface 28 and the packet is transmitted through the 
LCU 31 to the packet communication network 400. 
15 An example of a case where the gateway device on the receiver side 221 

sends out the data transmitted from the facsimile device on the sender side 111 
to the telephone line 320. When the packet is sent from the packet 
communication network 400 to the LCU 31 of the gateway device 221, the 
received packet is constructed by the LAN interface 28 to be a picture data. 
20 The constructed data is sent to the line memory 27 and is stored in the line 
memory 27. 

The picture data read from the line memory 27 is restored by the image 
compression restoring section 26 and undergoes an error checking. The picture 
data having undergone the error checking is sent through the bus 23 to the 
25 RAM 24 where it is stored and then is transferred through the bus 23 to the 
modem NCU interface 25. Then, the picture data is transferred to the modem 
29 where it is modulated and is sent through the NCU 30 to the telephone line 



320. 

In the above descriptions of operations of the gateway device, the case 
where delays in communications do not develop is described. A case where the 
delays in communications develop will be described hereinafter. As described 
later, the picture data accumulating memory 24a, accumulated data amount 
monitoring circuit 32 and accumulated data amount calculating circuit 33, 
which are all specific to the present invention, operate to avoid communication 
failures when delays in communications develop. 

An example case will be described assuming that the facsimile device 
111 is one on the sender side to which a sending original is set and that, while 
facsimile communications are performed between the facsimile device 111 and 
the facsimile device 121 on the receiver side, delays in communications as 
expected have developed in the packet communication network 400. 

FIGS. 1 and 2 are also diagrams showing sequence operations of the 
facsimile communication system of this embodiment which represent lapses of 
time in order of steps shown in the direction from top to bottom. The sequence 
operations of sending and receiving signals will be hereinafter described in 
order of the steps. 

Step SI: When a call is made by the facsimile device on the sender side 
111, the gateway device on the sender side 211 traps the line and returns a dial 
tone (DT) back to the facsimile device on the sender side 111 and moves to an 
input waiting state. 

Step S2: The gateway device on the sender side 211, when receiving a 
PB signal showing a dial number of a device to be connected from the facsimile 
device on the sender side 111, retrieves an address (i.e., an IP address of the 
gateway device on the receiver side 221) of the packet communication network 
400 corresponding to the dial number from a destination stored in the RAM 24 
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(see FIG.5), adds the dial number of the facsimile device on the receiver side 
121 being the device to be connected and then sends a connection request to the 
gateway device on the receiver side 221. 

Step S3: The gateway device on the receiver side 221, when receiving 
5 the above connection request, makes a caU to the facsimile device on the 
receiver side 121. 

Step S4: The facsimile device on the receiver side 121 traps the line and, 
after sending a CED signal used to identify a called terminal, sends out a DIS 
signal being a digital identification signal used to notify signal receiving 
10 capabihty of the facsimile device on the receiver side 121 to the gateway device 
on the receiver side 221. 

Step S5: The gateway device on the receiver side 221 converts the 
above DIS signal from the facsimile device on the receiver side 121 to packet 
data and sends it to the gateway device on the sender side 211. 
15 Step S6: The gateway device on the sender side 211 sends the above 

DIS signal received from the gateway device on the receiver side 221 to the 
modem 29 (see FIG. 5) for modulation and the modem 29 transfers the 
modulated signal to the facsimile device on the sender side 111. 

Step S7: The facsimile device on the sender side 111, after 
20 having recognized the capability of the facsimile device on the receiver side 121 
by the above DIS signal from the gateway device on the sender side 211, sends 
a DCS signal being a digital instruction signal used to notify information about 
a communication mode, i.e., information including a transmission rate, size of 
an original or a like, to the gateway device on the sender side 211. 
25 Step S8: The facsimile device on the sender side 111 sends a TCF signal 

being a training check signal used to synchronize the gateway device on the 
sender side 211 to the facsimile device on the sender side 111. 
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Step S9: The gateway device on the sender side 211 converts the DCS 
signal from the facsimile device on the sender side 111 to packet data, sends it 
to the gateway device on the receiver side 221 and receives the TCF signal 
from the facsimile device on the sender side 111, 
5 Step SlO: The gateway device on the receiver side 221, when receiving 

the DCS signal from the gateway device on the sender side 211, before 
receiving the CFR signal showing confirmation of the completion of a 
preparation for picture data receiving from the facsimile device on the receiver 
side 121, as described later, in order to calculate time required for storing a 
10 predetermined amount of the picture data to be fed from the facsimile device 
on the sender side 111, returns a CFR signal showing the same content as that 
of the CFR signal, regardless of the CFR signal, to the gateway device on the 
sender side 211, instead of the facsimile device on the receiver side 121. 

Step Sll: The gateway device on the receiver side 221 further transfers 
15 the DCS signal fed from the gateway device on the sender side 211 to the 
facsimile device on the receiver side 121 through the modem 29. 

Step S12: The gateway device on the sender side 211, after receiving 
the TCF signal from the facsimile device on the sender side 111 shown in Step 
S8, sends the CFR signal from the gateway device on the receiver side 221 
20 through the modem 29 to the facsimile device on the sender side 111. 

Step S13: The facsimile device on the sender side 111, when receiving 
the CFR signal from the gateway device on the receiver side 221, starts 
sending a picture data group to the gateway device on the sender side 211, The 
gateway device on the sender side 211 converts the picture data from the 
25 facsimile device on the sender side 111 to packet data and sends the converted 
data to the gateway device on the receiver side 221, 

Step S14: The gateway device on the receiver side 221 produces TCF 
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signal based on the communication mode indicated by the DCS signal received 
from the gateway device on the sender side 211 at the Step SIO and then sends 
it to the facsimile device on the receiver side 121. 

Step 815: The facsimile device on the receiver side 121, when receiving 
5 the DCS signal from the gateway device on the receiver side 221, recognizes 
the communication mode and then receives the TCF signal from the gateway 
device on the receiver side 221. 

Step S16: The facsimile device on the receiver side 121, when receiving 
the TCF signal from the gateway device on the receiver side 221, returns the 
10 CFR signal back to the gateway device on the receiver side 221. 

Step S17: The gateway device on the receiver side 221, since it has 
already returned the CFR signal back to the gateway device on the sender side 
211 without waiting for the receipt of the CFR signal from the facsimile device 
121 at the Step SIO, starts receiving picture data sent from the facsimile device 
15 on the receiver side 111 at the Step S13. Because of this, the gateway device on 
the receiver side 221, even if it receives the CFR signal from the facsimile 
device on the receiver side 121, does not return it back to the gateway device on 

the sender side 211. 

Step S18: The gateway device on the sender side 211 continues to 

20 receive the picture data group sent from the facsimile device on the sender side 
111 at the Step 13. Though the picture data is consecutive data within one page, 
since the fact is taken into consideration that, when the data is transmitted 
between the gateway device on the sender side 211 and the gateway device on 
the receiver side 221, it is converted to the packet data, in the present 

25 embodiment, the data for one page is divided into the picture data 1 to 9. 

Step S19: The gateway device on the receiver side 221 returns an ACK 
signal showing that it has received the picture data from the gateway device on 
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the sender side 211, back to the gateway device on the sender side 211 at every 
time of receiving the data. Moreover, if the picture data exceeding necessary 
amounts of data to be calculated by the accumulated data amount calculating 
circuit 33 is likely to be accumulated in the picture data accumulating memory 
24a (FIG. 5) before the time elapsed after the transmission of the CFR signal 
by the facsimile device on the receiver side 121 exceeds the time Tj being 
shorter than set time T, the gateway device on the receiver side 221 starts 
transferring the picture data to the facsimile device on the receiver side 121. 
Furthermore, when the elapsed time exceeds the set time Ti, even if the 
accumulated amount of the pictvire data does not reach the required amount of 
data, the gateway device on the receiver side 221 starts transferring the 
picture data to the facsimile device on the receiver side 121. That is, the 
gateway device on the receiver side 221 allows the necessary amount of the 
picture data to be accumulated unless the elapsed time exceeds the set time Tj 
and if the elapsed time is likely to exceed the set time Tj, even if the picture 
data amount is less than the necessary amounts of the data, the picture data is 
sent to avoid the breakdown of communications. 

Step S20: In the embodiment, as described later, the necessary amount 
of the picture data is calculated based on the delay data that has been expected 
and, as the necessary amount of the picture data, the data amount obtained by 
the accumulation of, for example, the picture data 1 to 3 is used. Therefore, at 
this Step S20, the gateway device on the receiver side 221, after the picture 
data including the picture data 1 to 3 are accumulated to the required level of 
amounts, starts transferring the picture data to the facsimile device on the 
receiver side 121. 

Step S21: The gateway device on the receiver side 221, after having 
accumulated the above picture data or while sending it out to the facsimile 
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device on the receiver side 121, continues receiving the picture data 4 and 5 fed 
by the gateway device on the sender side 211. If delays in communications 
develop as expected in the packet communication network 400 after the 
gateway device on the sender side 211 has started sending the picture data 5, 
the gateway device on the sender side 211, before it completes the transmission 
of the picture data 5 to the gateway device on the receiver side 221, receives a 
subsequent picture data 6 and 7 from the facsimile device on the sender side 
111. 

Step S22: The gateway device on the receiver side 221, an arrival of the 
picture data 5 to be fed from the gateway device on the sender side 211 is 
delayed due to the delays in communications as described in the above Step 
S21, in accordance with sending timing, i.e., within the set time Ti, transfers 
picture data 4 including the necessary amounts of the picture data 1 to 3 to the 
facsimile device on the receiver side 121 in consecutive order. Moreover, the 
gateway device on the receiver side 221, when receiving the picture data 5, 
sends the picture data 5, subsequent to the picture data 4, to the facsimile 
device on the receiver side 121. 

Step S23: Since the picture data 6 and 7 have been stored in the 
gateway device on the sender side 211, the communication between the 
gateway device on the sender side 211 and the gateway device on the receiver 
side 221 are performed without dependence upon the timing between the 
facsimile device on the sender side 111 and the facsimile device on the receiver 
side 121. 

Step S24: The facsimile device on the sender side 111, when having 
completed the transmission of the picture data 9, which is final data in the 
example shown in FIGS. 1 and 2, sends the EOF signal showing that the 
sending procedures of the picture data have completed, to the gateway device 
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on the sender side 211. 

Step S25: The gateway device on the sender side 211, after having 
completed the transmission of the picture data 9 to the gateway device on the 
receiver side 221, converts the above EOP signal fed from the facsimile device 
on the sender side 111 to packet data and sends it out to the gateway device on 
the receiver side 221. 

Step S26: The gateway device on the receiver side 221, after having 
transferred the picture data 9 to the facsimile device on the receiver side 121, 
sends the above EOP signal to the facsimile device on the receiver side 121. 

Step S27: The facsimile device on the receiver side 121 sends an MCF 
signal, which is a confirmation signal showing that the facsimile device on the 
receiver side 121 have received the EOP signal fed from the gateway device on 
the receiver side 221, back to the gateway device on the receiver side 221. 

Step S28: The gateway device on the receiver side 221 converts the 
MCF signal fed from the facsimile device on the receiver side 121 to packet 
data and sends it back to the gateway device on the sender side 211. 

Step S29: The gateway device on the sender side 211 sends the MCF 
signal fed from the gateway device on the receiver side 221 back to the 
facsimile device on the sender side 111 through the modem 29. 

Step S30: The facsimile device on the sender side 111, when receiving 
the MCF signal, sends a DCN showing disconnection of communications, to the 
gateway device on the sender side 211 and terminates the communications. 

Step S31: The gateway device on the sender side 211 sends the DCN 
signal fed from the facsimile device on the sender side 111 to the gateway 
device on the receiver side 221 and the gateway device on the receiver side 221 
sends the DCN signal to the facsimile device on the receiver side 121 and 
terminates the communications. 
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Operations of the gateway device on the receiver side 221 featuring the 
present invention will be described in detail hereinafter referring to a 
flowchart shown in FIGS. 6 and 7. 

FIGS. 6 and 7 are flowcharts explaining operations of the gateway 
5 device on the receiver side of the first embodiment. The operations of the 
gateway device on the receiver side 221 shown in FIGS. 6 and 7 include control 
operations performed by procedures taken from the time when the gateway 
device on the receiver side 221 have received the DCS signal at the above Step 
S9 to the time when the gateway device 221 sends the picture data to the 
10 facsimile device on the receiver side 121 at the above Step S20. 

Step S32: The gateway device on the receiver side 221 receives the DCS 
signal described at the Step S9 from the gateway device on the sender side 211. 

Step S33: The gateway device on the receiver side 221, in order to 
calculate the time to accumulate necessary amounts of the picture data 
15 required to continue the communications between the gateway device on the 
receiver side 221 and the facsimile device on the receiver side 121 without 
being affected by delays in communications described above, when receiving 
the DCS signal from the gateway device 211, prior to the transmission of the 
DCS signal to the facsimile device on the receiver side 121, returns the CFR 
20 signal described at the Step SIO, which is different from the CFR signal 
received from the facsimile device on the receiver side 121, to the facsimile 
device on the sender side 111 through the gateway device on the sender side 
211. 

Step S34: The gateway device on the receiver side 221 allows an 
25 interruption of receiving the picture data in order to receive the picture data 
from the gateway device on the sender side 211. The gateway device on the 
receiver side 221 repeats the interruption shown at the Steps S45 to S47 
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described later each time it receives a request for the interruption from the 
gateway device on the sender side 211. The Steps S32 to S34 show controls 
related to the picture data accumulating memory 24a. 

Step S45: Procedures for accumulating the picture data taken when the 
5 gateway device on the receiver side 221 receives the request for the 
interruption from the gateway device on the sender side 211 are described 
below. The gateway device on the receiver side 221, when receiving the request 
for the interruption, starts the interruption processing and receives the picture 
data from the gateway device on the sender side 211. 
10 Step S46: The gateway device on the receiver side 221 stores the 

received picture data into the picture data accumulating memory 24a. 

Step S47: The gateway device on the receiver side 221, after having 
accumulated the picture data, terminates the interruption and then returns 
the ACK signal described at the Step S19 to the gateway device on the sender 
15 side 211. 

Step S35: The gateway device on the receiver side 221, as explained at 
the Step S34, after starting the interruption, sends the DCS signal described at 
the Step Sll to the facsimile device on the receiver side 121. 

Step S36: The gateway device on the receiver side 221, after sending 
20 the DCS signal, transmits the TCF signal described at the Step S14 to the 
facsimile device on the receiver side 121. 

Step S37: The gateway device on the receiver side 221, after having 
sent the TCF signal, if it receives a FTT signal showing that the facsimile 
device on the receiver side 121 has failed in the training check using the TCF 
25 signal, fi-om the facsimile device on the receiver side 121, returns back to the 
Step S35 and again sends the TCF signal to the facsimile device on the receiver 
side 121 to perform synchronization through the training check. 
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Step S38: The gateway device on the receiver side 221, when the time 
elapsed after the initial transmission of the TCF signal exceeds the set time Tq 
of the timer 34, in order to perform processing between the gateway device 221 
and the facsimile device 121 in accordance with communication procedures 
5 designated the ITU-T, Recommendation T.30, returns back to the Step S35 and 
again sends the DCS and TCF signals to the facsimile device on the receiver 
side 121. The processing executed, for example, from the time when the 
gateway device 221 sends the TCF signal to the time when the gateway device 
221 receives the CFR signal in response to the signal from the facsimile device 
10 on the receiver side 121 has to be performed within the set time Tq based on the 
above communication procedures. The timer 34 is a timer to monitor the time 
required for executing the above processing. The set time To is set to, for 
example, 3 seconds. The gateway device on the receiver side 221, if it does not 
receive the CFR signal from the facsimile device on the receiver side 121 even 
15 after repeating the transmission of the DCS and TCF signals three times to the 
facsimile device on the receiver side 121, that is, the above elapsed time 
exceeds 9 seconds (3 seconds x 3), may perform error processing to disconnect 
the communications between the gateway device 221 and the facsimile device 
121. 

20 Step S39: The gateway device on the receiver side 221, when receiving 

the CFR signal from the facsimile device 121 within the set time To of the timer 
34, goes to Step S40 to perform arithmetic operations on accumulated amount 

of the picture data. 

Step S40: The accumulated data amount calculating circuit 33 of the 
25 gateway device on the receiver side 221, when receiving the CFR signal, based 
on the transmission rate between the gateway device on the receiver side 221 
and the facsimile device on the receiver side 121, which is indicated by the DCS 
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signal received at the Step S32, calculates the amount of data to be 
transmitted in one second from the gateway device on the receiver side 221 to 
the facsimile device on the receiver side 121. For example, if the transmission 
rate is V.17 (14.4 kbps), the amount of data is 1800 bytes per one second. 
5 Step S41: The accumulated data amount calculating circuit 33, after 

having calculated the amount of data, calculates necessary amounts of data 
required to continue communications between the gateway device on the 
receiver side 221 and the facsimile device on the receiver side 121 at the time 
of the communication delay based on the transmission rate and expected delay 

10 time which is expected data on delays in communications in the packet 
network 400 registered in advance in the RAM 24. For example, if the 
transmission rate is V.17 (14.4 kbps) and the delay time is 2 seconds, the 
necessary amounts of data are 1800 bytes x 2 =3600 bytes. The expected data 
can be obtained by using a fluctuation in the communication delays between 

15 the gateway device on the receiver side 221 and the gateway device on the 
sender side 211, which is detected by making a plurality of PINGs well known 
conventionally for inspecting the connection of a TCP/IP (Transmission Control 
Protocol/Internet Protocol) network run for communications between the 
gateway device on the receiver side 221 and the gateway device on the sender 

20 side 211 at the time of the start of communications. The gateway device on the 
receiver side 221 determines the maximum value out of the expected data to be 
the expected delay time and registers it into the RAM 24. The calculating 
processing by the accumulating data amount calculating circuit 33 is 
performed while the picture data is being accumulated in the picture data 

25 accumulating memory 24a. 

Step S42: After the accumulating data amount calculating circuit 33 
has calculated the necessary amount of data, the accumulated data amount 
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monitoring circuit 32 of the gateway device on the receiver side 221, before 
transferring the picture data to the facsimile device on the receiver side 121, in 
order to check the accumulated amount of data stored by the interruption 
processing in the picture data accumulating memory 24a, compares the 
5 accumulated amount of data with the necessary amounts of data. By this 
comparison, if the accumulated amounts of data are judged to be larger than 
the necessary amounts of data, i.e., if the picture data that reaches the 
necessary amounts of data is accumulated, the gateway device on the receiver 
side 221 goes to Step S44 in which the picture data is transmitted to the 
10 facsimile device on the receiver side 121, while, if the accumulated amounts of 
data are judged to be smaller than the necessary amounts of data, the gateway 
device on the receiver side 221 goes to Step S43 in which the accumulation of 
the picture data is continued. 

Step S43: If the time required between the time when the facsimile 
15 device on the receiver side 121 sends the CFR signal to the gateway device on 
the receiver side 221 and the time when the facsimile device on the receiver 
side 121 receives normal picture data from the gateway device on the receiver 
side 221 exceeds the set time T based on communication procedures between 
both devices on the receiver side designated by the ITU-T Recommendation 
20 T.30, a breakdown of the communications between the gateway device 221 and 
the facsimile device 121 occurs. In the timer 18 of the facsimile device on the 
receiver side 121, the set time T, being shorter than the set time T described 
above is set to monitor the required time described above to avoid the 
breakdown of communications. For example, if the above set time T is 6 
25 seconds, 5 seconds is set as the set time T^ to the timer 18, which is shorter by 
one second than the set time T. If the time elapsed after the facsimile device on 
the receiver side 121 has sent the CFR signal reaches the set time T, while the 
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gateway device on the receiver side 221 is accumulating the picture data, even 
if the accumulated amounts of data is less than the necessary amounts of data, 
the gateway device on the receiver side 221 goes to Step S44 and starts 
transferring the picture data to the facsimile device on the receiver side 121 to 
5 avoid the breakdown of the communications. Moreover, the gateway device on 
the receiver side 221, unless the elapsed time exceeds the set time Ti, returns 
back to the Step S42 and continues the accumulation of the picture data until 
the necessary amounts of data is satisfied. 

Step S44: The gateway device on the receiver side 221, when the 
10 elapsed time exceeds the set time Tj or after the necessary amounts of data are 
accumulated, as explained in the Step S20, starts transferring the picture data 
to the facsimile device on the receiver side 121. 

As described above, according to the gateway device on the receiver 
side 221 of the first embodiment, even if delays in communications in the 
15 packet communication network 400 develop, the necessary amounts of data 
required to avoid the communication breakdown between the gateway device 
on the receiver side 221 and the facsimile device on the receiver side 221 are 
accumulated in the picture data accumulating memory 24a and the 
accumulated data amount calculating circuit 33 is operated to calculate the 
20 necessary amounts of data based on the expected delay time in the packet 
communication network 400 and the transmission rate between both devices 
221 and 121 on the receiver side. 

According to the first embodiment, the gateway device on the receiver 
side 221, to calculate the time required for accumulating the necessary 
2 5 amounts of data, without waiting for the receipt of the CFR signal showing the 
confirmation of the receiving preparation from the facsimile device on the 
receiver side 121, sends another CFR signal having the same content as the 
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above CFR signal to the gateway device on the sender side 211. After the 
gateway device on the receiver side 221 has started to receive the picture data 
to be sent from the gateway device on the sender side 211, the amounts of the 
picture data stored in the picture data accumulating memory 24a are 
5 monitored by the accumulated data amount monitoring circuit 32. Therefore, 
even if the delays in communications develop, the breakdown of 
communications between the gateway device on the receiver side 221 and the 
facsimile device on the receiver side 121 does not occur and the picture data 
stored in the picture data accumulating memory 24a is, as necessary, sent from 
10 the gateway device on the receiver side 221 to the facsimile device on the 
receiver side 121. 

Thus, according to the facsimile communication system of the first 
embodiment of the present invention, even if the expected delays in 
communications in the packet communication network between both gateway 

15 devices due to the fluctuation in the network of the facsimile communication 
system, the picture data can be sent out from the gateway device on the 
receiver side 221 to the facsimile device on the receiver side 121 without being 
affected by the delays in communications. Thus, the facsimile communication 
system can avoid a forced breakdown of the facsimile communications based on 

20 a judgement by the facsimile communication system that the communication 
failure has occurred due to the delays in communications, resulting in 
improvement in the quality of communications in the network. 

Second Embodiment 

25 Unlike in the case of the first embodiment in which, in order to 

accumulate the necessary amounts of the picture data in the picture data 
accumulating memory 24a, the gateway device on the receiver side 221, 
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without waiting for the CFR signal showing the confirmation of completion of 
the preparation for the receipt fed from the facsimile device on the receiver side 
121, sends another CFR signal having the same content as the above CFR 
signal to the gateway device on the sender side 211, in the second embodiment, 
5 the gateway device on the receiver side 221, in order to calculate the time 
required to accumulate the necessary amounts of the picture data in the 
picture data accumulating memory 24a and also in order to prevent the 
breakdown of communications between the gateway device on the receiver side 
221 and the facsimile device on the receiver side 121, after repeating the 

10 transmission of the DCS signal and TCF signal to the facsimile device on the 
receiver side 121 the required number of times, starts sending the picture data 
to the facsimile device on the receiver side 121. That is, the gateway device on 
the receiver side 221, when receiving a digital instruction (DCS) signal from 
the gateway device on the sender side 211, transfers the DCS signal and a 

15 training check (TCF) signal to the facsimile device on the receiver side 121 and 
receives a receiving preparation confirmation (CFR) signal from the facsimile 
device on the receiver side 121. The gateway device on the receiver side 221, 
after returning the CFR signal back to the gateway device on the sender side 
211, starts receiving the picture data fed through the gateway device on the 

20 sender side 211 from the facsimile device on the sender side 111. The gateway 
device on the receiver side 221, to calculate the time required to accumulate 
the picture data, newly returns the DCS signal and TCF signal back to the 
facsimile device on the receiver side 121 and after newly receiving the CFR 
signal from the facsimile device 121, starts transferring the picture data to the 

25 facsimile device on the receiver side 121. 

Basic configurations of the facsimile communication system of the 
second embodiment are the same as those in the first embodiment and 
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procedures for accumulating the picture data into the picture data 
accumulating memory 24a are different from those in the first embodiment. 
Communication procedures of the second embodiment containing procedures 
being different from those in the first embodiment will be described in detail by 
referring to FIGS. 8 and 9. FIGS, 8 and 9 are diagrams showing sequence 
operations of the facsimile communication system of the second embodiment 
which represent lapses of time in order of steps shown in the direction from top 
to bottom. The second embodiment shows an example of a case in which delays 
in communications based on expectation develop in the packet communication 
network 400 when the facsimile communications are performed by which the 
picture data is sent from the facsimile device on the sender side 111 to the 
facsimile device on the receiver side 121. The sending and receiving of signals 
in the whole of the system will be described in order of operational steps. 

Step SlOl: When the facsimile device on the sender side 111 makes a 
call, the gateway device on the sender side 211 traps a line, returns a dial tone 
(DT) back to the facsimile device on the sender side 111 and gets in an input 
waiting state. 

Step S102: The gateway device on the sender side 211, when receiving 
a PB signal showing a dial number of a device to be connected from the 
facsimile device on the sender side 111, retrieves an address in the adequate 
packet corresponding to the dial number from destination addresses registered 
in the RAM24, adds the dial number of the facsimile device on the receiver side 
121 being the device to be connected to the address and sends a request for 
connection to the gateway device on the receiver side 221. 

Step S103: The gateway device on the receiver side 221, when receiving 
the request for connection, puts a call on the facsimile device on the receiver 
side 121. 

36 



Step S104: The facsimile device on the receiver side 121 traps the line 
and, after sending the CED signal to the gateway device on the receiver side 
221, continues to transmit the DIS signal. 

Step SI 05: The gateway device on the receiver side 221 converts the 
5 DIS signal fed from the facsimile device on the receiver side 121 to packet data 
and sends it to the gateway device on the sender side 211. 

Step S106: The gateway device on the sender side 211 sends the DIS 
signal fed from the gateway device on the receiver side 221 to the facsimile 
device on the sender side 111 through the modem 29. 
10 Step S107: The facsimile device on the sender side 111, after 

recognizing a capability of the facsimile device on the receiver side 121 by the 
receipt of the DIS signal fed from the gateway device on the sender side 211, 
sends the DCS signal to the gateway device on the sender side 211 to notify the 
communication mode. 
15 Step S108: The facsimile device on the sender side 111 sends the TCF 

signal to the gateway device on the sender side 211. 

Step S109: The gateway device on the sender side 211 converts the 
DCS signal fed from the facsimile device on the sender side 111 to packet data, 
sends it to the gateway device on the receiver side 221 and starts receiving the 
20 TCF signal fed from the facsimile device on the sender side 111. 

Step SllO: The gateway device on the receiver side 221 sends the DCS 
signal fed from the gateway device on the sender side 211 to the facsimile 
device on the receiver side 121 through the modem 29. 

Step Sill: The gateway device on the receiver side 221 produces the 
25 TCF signal in the communication mode indicated by the DCS signal and sends 
it to the facsimile device on the receiver side 121. 

Step S112: The gateway device on the receiver side 221, when receiving 
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a first CFR signal fed by the facsimile device on the receiver side 121 that has 
responded to the DCS signal, converts it to packet data and returns it to the 
gateway device on the sender side 211. 

Step S113: The gateway device on the sender side 211, after receiving 
5 the TCF signal from the facsimile device on the sender side 111, sends the first 
CFR signal fed from the gateway device on the receiver side 221 to the 
facsimile device on the sender side 111 through the modem 29. 

Step S114: The facsimile device on the sender side 111, when receiving 
the first CFR signal from the gateway device on the sender side 211, starts 
10 sending the picture data group. The gateway device on the sender side 211, 
after converting the picture data fed from the facsimile device on the sender 
side 111 to packet data, sends it to the gateway device on the receiver side 221. 

Step S115: The gateway device on the receiver side 221 starts receiving 
the picture data fed through the gateway device on the sender side 211 from 
15 the facsimile device on the sender side 111. For example, if the accumulating 
time required to store a predetermined amount of the picture data exceeds the 
set time T, a breakdown of communications occurs between the gateway device 
on the receiver side 221 and the facsimUe device on the receiver side 121 in 
accordance with the communication procedures. The gateway device on the 
20 receiver side 221, to avoid the communication breakdown caused by the fact 
that the elapsed time has exceeded the set time T, sends a new DCS signal to 
the facsimile device on the receiver side 121 and consecutively the TCF signal 
to the facsimile device on the receiver side 121. Contents associated with this 
Step S115 will be described later in detail. 
25 Step S116: The facsimile device on the receiver side 121, after 

recognizing the communication mode by the receipt of the DCS signal, receives 
the TCF signal from the gateway device on the receiver side 221. 
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Step S117: The facsimile device on the receiver side 121, when 
receiving the TCF signal, returns a new CFR signal, subsequent to the 
previous CFR signal sent at the Step S112, i.e., a second CFR signal back to the 
gateway device on the receiver side 221. 

5 Step S118: Since the gateway device on the receiver side 221 has 

returned the first CFR signal back to the facsimile device on the sender side 
111 through the gateway device on the sender side 211 at the Step S112 and it 
has also started receiving the picture data from the facsimile device on the 
sender side 111 through the gateway device on the sender side 211 in response 
10 to the CFR signal, the gateway device on the receiver side 221, even if it 
receives the second CFR signal, does not return newly it to the gateway device 
on the sender side 211. The gateway device on the receiver side 221, after 
having received the CFR signal from the facsimile device on the receiver side 
121 at the Step S117, starts sending the picture data to the facsimile device 

15 121. 

Step S119: The gateway device on the sender side 211 continues to 
receive the picture data group from the facsimile device on the sender side 111. 
The picture date is provided in the form of consecutive data in one page. 
However, in the communications between the gateway device on the sender 

20 side 211 and the gateway device on the receiver side 221, it is transmitted in 
the state where the picture data is converted to packet data. Taking it into 
consideration in the second embodiment as in the case of the first embodiment, 
one page of data is divided into the picture data 1 to 9. 

Step SI 20: The gateway device on the receiver side 221, when receiving 

25 the picture data from the gateway device on the sender side 211, returns, in 
response to the receipt of the data, the ACK signal back to the gateway device 
on the sender side 211 each time the picture data is received. 
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Step S121: In the embodiment, as one of the example, amounts of data 
from the picture data 1 to 3 are used as the necessary amounts of data which 
are accumulated in the picture data accumulating memory 24a of the gateway 
device on the receiver side 221. The gateway device on the receiver side 221, 
5 while the picture data is being accumulated into the picture data accumulating 
memory 24a, if the picture data exceeding the necessary amounts of data is 
likely to be accumulated into the memory 24a before the time elapsed after the 
transmission of the second CFR signal by the facsimile device on the receiver 
side 121 exceeds the set time of the timer 18, starts transferring the picture 

10 data to the facsimile device on the receiver side 121. Moreover, if the lapse of 
the time exceeds the set time T^, even when the accumulated amount of the 
picture data does not reach the necessary amounts of data, the gateway device 
on the receiver side 221 starts transferring the picture data to the facsimile 
device on the receiver side 121, Therefore, the gateway device on the receiver 

15 side 221 allows the necessary amounts of the picture data to be accumulated 
unless the elapsed time exceeds the set time T^ and if the elapsed time is likely 
to exceed the set time T^, even when the picture data amount is less than the 
necessary amounts of the data, the picture data is sent to avoid the breakdown 
of communications. 

20 Step S122: The gateway device on the receiver side 221, after the 

picture data is accumulated or while it is being sent, continues to receive the 
picture data 4 and 5 which have been sent by the gateway device on the sender 
side 211. After the transmission of the picture data 6 is started by the gateway 
device on the sender side 211, if the delays in communications in the packet 

25 communication network 400 occur in the manner that has been expected, the 
gateway device on the sender side 211, before completing the transmission of 
the picture data 5 to the gateway device on the receiver side 221, receives the 
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subsequent picture data 6 and 7 from the facsimile device on the sender side 
111. 

Step S123: The gateway device on the receiver side 221, even if the 
arrival of the picture data 5 from the gateway device on the sender side 211 is 
5 delayed due to delays in communications, before the picture data is received, 
transfers the necessary amounts of the picture data including the picture data 
1 to 3 to the facsimile device on the receiver side 121 in accordance with the 
sending timing and without putting the interval of the set time T^. The 
gateway device on the receiver side 221, when receiving the picture data 5, 

10 sends the picture data 5, subsequent to the picture data 4, to the facsimile 
device on the receiver side 121. 

Step S124: Since the picture data 6 and 7 have been accumulated in the 
gateway device on the sender side 211, the communications between the 
gateway device on the sender side 211 and the gateway device on the receiver 

15 side 221 is performed without dependence on timing of the facsimile device on 
the sender side 111 and the facsimile device on the receiver side 121. 

Step S125: The facsimile device on the sender side 111 sends the EOP 
signal, subsequent to the picture data 9 being the final picture data, in the 
example shown in FIGS. 8 and 9, to the gateway device on the sender side 211. 

20 Step S126: The gateway device on the sender side 211, after sending 

out the picture data 9 fed from the facsimile device on the sender side 111 to 
the gateway device on the receiver side 221, when receiving the EOP signal, 
converts the EOP signal to packet data and sends it to the gateway device on 
the receiver side 221. 

25 Step S127: The gateway device on the receiver side 221, after 

transferring the picture data 9 to the facsimile device on the receiver side 121 
from the gateway device on the sender side 211, sends the EOP signal to the 
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facsimile device on the receiver side 121. 

Step S128: The facsimile device on the receiver side 121, when 
receiving the EOP signal from the gateway device on the receiver side 221, 
returns the MCF signal back to the gateway device on the receiver side 221. 
5 Step S129: The gateway device on the receiver side 221 converts the 

MCF signal fed from the facsimile device on the receiver side 121 and retm^ns 
it back to the gateway device on the sender side 211. 

Step S130: The gateway device on the sender side 211 sends the MCF 
signal fed from the gateway device on the receiver side 221 to the facsimile 
10 device on the sender side 111 through the modem 29. 

Step S131: The facsimile device on the sender side 111, when receiving 
the MCF signal fed from the gateway device on the sender side 211, sends the 
DCN signal to the gateway device on the sender side 211 and terminates the 
communications. 

15 Step S132: The gateway device on the sender side 211 sends the DCN 

signal fed from the facsimile device on the sender side 111 to the gateway 
device on the receiver side 221. Then, the gateway device on the receiver side 
221 sends the DCN signal to the facsimile device on the receiver side 121 and 
completes the communications. 

20 Operations featuring the gateway device on the receiver side 221 will 

be hereinafter described by referring to a flowchart. FIGS. lOA, lOB and 11 are 
first, second and third parts of a flowchart, respectively, explaining operations 
of the gateway device on the receiver side 221 according to the first 
embodiment. The operations of the gateway device on the receiver side 221 

25 shown in FIGS. lOA, lOB and 11 include controlling operations performed by 
procedures taken between the time when the gateway device on the receiver 
side 221 have received the DCS signal at the above Step S109 and the time 



when the gateway device 221 has sent the picture data to the facsimile device 
on the receiver side 121 at the above Step S121. The controUing operations will 
be described by referring to FIGS. lOA, lOB and 11. 

Step S133: The gateway device on the receiver side 221 receives the 
5 DCS signal shown at the Step S109 from the gateway device on the sender side 
211. 

Step SI 34: The gateway device on the receiver side 221, immediately 
after the transmission of the DCS signal fed from the gateway device on the 
sender side 211 to the facsimile device on the receiver side 121, sends the TCF 

10 signal shown at the Step Sill to the facsimile device on the receiver side 121. 

Step S135: The gateway device on the receiver side 221, if it receives 
the FTT signal showing a failure of the training check by the facsimile device 
on the receiver side 121 using the TCF signal from the facsimile device on the 
receiver side 121, returns to the Step S134 and tries to perform 

15 synchronization using the training check by newly sending the TCF signal to 
the facsimile device on the receiver side 121. 

Step S136: The gateway device on the receiver side 221, when the time 
elapsed after the first transmission of the TCF signal exceeds the time T^ set to 
the timer 34, to perform processing based on the communication procedures 

20 designated by the ITU-T Recommendation T.30 applied between both the 
devices 221 and 121, returns back to the Step S134 and proceeds to re-send the 
TCF and TCF signals to the facsimile device on the receiver side 121. The 
contents of the timer 34 and the set time T^ are the same as in the case of the 
first embodiment. 

25 Step S137: The gateway device on the receiver side 221, when receiving 

the CFR signal shown at the Step S112 from the facsimile device on the 
receiver side 121 within the time T^ set to the timer 34, goes to Step S138. 
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Step S138: The gateway device on the receiver side 221 returns the 
CFR signal fed from the facsimile device on the receiver side 121 back to the 
gateway on the sender side 211. 

Step S139: The gateway device on the receiver side 221 starts to allow 
5 the interruption to receive the picture data from the gateway device on the 
sender device 211, The gateway device on the receiver side 221 repeats the 
interruption shown at the Steps S149 to S151 each time it receives the request 
for interruption from the gateway device on the sender side 211. 

Step S149: The procedures of accumulating the picture data taken 
10 when the request for interruption is received by the gateway device on the 
receiver side 221 are described below. The gateway device on the receiver side 
221, when receiving the request for interruption, starts to execute the 
interruption for receiving the picture data from the gateway device from the 
sender side 211. 

15 Step S150: The gateway device on the receiver side 221 stores the 

received picture data in the picture data accumulating memory 24a, 

Step S151: The gateway device on the receiver side 221, after having 
stored the picture data in the memory 24a, terminates the interruption and 
returns the ACK signal shown at the Step S120 back to the gateway device on 

20 the sender side 211. 

Step S140: The gateway device on the receiver side 221, after having 
sent the CFR signal to the gateway device on the sender side 211, without 
being affected by the communication delays developed based on the 
expectation in the packet communication network 400, starts to accumulate 

25 the amounts of the picture data required for continuing the communications 
between the gateway device on the receiver side 221 and the facsimile device 
on the receiver side 121. The gateway device on the receiver side 221, in order 



to secure the time required for accumulating the picture data, i.e., the 
accumulating time shown at the Step S115, after the facsimile device on the 
receiver side 121 has sent the first CFR signal, before the accumulating time 
exceeds the time Tj set to the timer 34, newly sends the DCS signal to the 
5 facsimile device on the receiver side 121 and then the TCF signal to the 
facsimile device on the receiver side 121. The contents of the timer 18 and the 
set time are the same as in the case of the first embodiment. 

Step S141: The gateway device on the receiver side 221, after having 
sent the TCF signal, if it receives the FTT signal showing the failure of the 

10 training check from the facsimile device on the receiver side 121, returns back 
to the Step S140 and tries to perform synchronization by newly sending the 
TCF signal to the facsimile device on the receiver side 121. 

Step S141: The gateway device on the receiver side 221, when the time 
elapsed after the initial transmission of the TCF signal exceeds the time T^, set 

15 to the timer 34, in order to perform processing based on the communication 
procedures designated in the ITU-T Recommendation T30, returns back to the 
Step S140 to proceed to again send the DCS and TCF signals to the facsimile 
device on the receiver side 121. 

Step S143: The gateway device on the receiver side 221, when receiving 

20 the CFR signal shown at the Step S117 from the facsimile device on the 
receiver side 121 within the set time T^, goes to Step S144 for calculation of the 
amounts of data. 

The Steps S140 to S143 are procedures to control the picture data 
accumulating memory 24a according to the second embodiment. 
25 Step S144: The gateway device on the receiver side 221, when receiving 

the CFR signal from the facsimile device on the receiver side 121, proceeds to 
the processing by the accumulated data amount calculating circuit 33 in the 
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same manner as in the first embodiment. The accumulated data amount 
calculating circuit 33 calculates the amounts of data transmitted for one 
second from the gateway device on the receiver side 221 to the facsimile device 
on the receiver side 121 based on the transmission rate in communications 
5 between the gateway device on the receiver side 221 and the facsimile device 
on the receiver device 121, If the transmission rate is, for example, V,17 
(14.4kbps), the amount of data is 1800 bytes per one second. 

Step S145: The accumulated data amount calcxilating circuit 33, after 
the calculation of the amount of data has been completed, calculates the 

10 necessary amounts of data based on the transmission rate and expected delay 
time. For example, the transmission rate is V.17 (14.4 kbps) and the expected 
delay time is 2 seconds, the required amounts of data are 1800 bytes x 2 = 3600 
bytes. The calculating processing by the accumulated data amount calculating 
circuit 33 is carried out during the accumulation of the picture data in the 

15 picture data accumulating memory 24a. 

Step S146: After the accumulated data amount calculating circuit 33 
has calculated the required amounts of data, the gateway device on the 
receiver side 221 proceeds to the processing in the accumulated data amount 
monitoring circuit 32 in the same manner as in the first embodiment. That is, 

20 the accumulated data amount calculating circuit 32, prior to the transmission 
of the picture data to the facsimile device on the receiver side 121, in order to 
check the amounts of data accumulated in the picture data accumulating 
memory 24a by the interruption processing, compares the required amounts of 
data with the accumulated amounts of data in the picture data accumulating 

25 memory 24a. From this comparison, if the accumulated amounts of data are 
judged to be larger than the required amounts of data, i.e., if the accumulated 
amounts of data reaches the required amounts of data, the gateway device on 



the receiver side 221 goes to Step S148 to transfer the picture data to the 
facsimile device on the receiver side 121 and, if the accumulated amounts of 
data is smaller than the required amounts of data, goes to Step S147 to 
continue accumulating the picture data. 
5 Step S147: If the time elapsed after the facsimile device on the receiver 

side 121 has sent the second CFR signal reaches the set time while the 
facsimile device on the receiver side 121 is accumulating the picture data, the 
gateway device on the receiver side 221, even if the accumulated amounts of 
data is less than the required amounts of data, in order to avoid the 

10 communication breakdown, goes to Step S148 to start the transmission of the 
picture data to the facsimile device on the receiver side 121. Moreover, the 
gateway device on the receiver side 221 returns back to Step S146 and 
continues the accumulation of the necessary amounts of the picture data 
unless the elapsed time exceeds the set time 

15 Step S148: The gateway device on the receiver side 221, as described 

above, if the above-described elapsed time exceeds the set time Ti or after the 
accumulation of the necessary amounts of data, starts to send the picture data 
to the facsimile device on the receiver side 121 in the same manner as at the 
Step S121. 

20 As described above, in the gateway device on the receiver side 221 of 

the second embodiment, although each of the accumulated data amount 
calculating circuit 33 and the accumulated data amount monitoring circuit 32 
performs the same processing as in the first embodiment to avoid the 
breakdown of communications between the gateway device on the receiver side 

25 221 and the facsimile device on the receiver side 121 caused by delays in 
communications developed in the packet communication network 400, 
procedures of accumulating the picture data in the picture data accumulating 
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memory 24a are different from those in the first embodiment. That is, to secure 
the time required for accumulating the necessary amounts of data, after the 
DCS signal is transferred from the gateway device on the receiver side 211 to 
the facsimile device on the receiver side 121 and the TCF signal is then sent 
5 before the time elapsed after the facsimile device on the receiver side 121 has 
sent the first CFR signal exceeds the set time Tj, new DCS and TCF signals are 
sent out to the facsimile device on the receiver side 121. Therefore, the 
transmission of the picture data is started without causing the communication 
breakdown between the gateway device on the receiver side 221 and the 
10 facsimile device on the receiver side 121 during the accumulation of the picture 
data. 

Thus, according to the facsimile communication system of the second 
embodiment of the present invention, the picture data can be sent out from the 
gateway device on the receiver side 221 to the facsimile device on the receiver 

15 side 121 even in the development of delays in communications in the packet 
communication network caused by fluctuations in the communication network 
without being affected by the breakdown of the facsimile communications. 
Thus, the facsimile communication system can avoid the forced breakdown of 
the facsimile communications based on the judgement by the facsimile 

20 communication system that the communication failure has occurred due to the 
delays in communications, resulting in improvement of the quality of 
communications in the network. 

In the first and second embodiments described above, the example of 
the case where the communication breakdown between the gateway device on 

25 the receiver side 221 and the facsimile device on the receiver side 121 caused 
by delays in communications due to fluctuations between both gateway devices 
211 and 221 can be prevented. 
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Third Embodiment 

In the embodiments including a third embodiment described below, 
examples of cases are shown where the communication breakdown between 
both gateway devices 111 and 211 caused by delays in communications due to 
fluctuations in the network between both gateway devices can be prevented. 

Though general configurations of the facsimile communication system 
according to the third embodiment are the same as those in FIG. 3, as is 
described later by referring to FIGS. 12 and 13, configurations of the facsimile 
device on the sender side 111 and the gateway device on the sender side 211 are 
specific to the facsimile communication system of the third embodiment, which 
are constructed so as to avoid the breakdown of communications between the 
facsimile device on the sender side 111 and the gateway device on the sender 
side 211 caused by fluctuations in the network between both the gateway 
devices. 

The gateway device on the sender side 211 of the third embodiment 
proceeds to accumulative communications to avoid the communication failure 
between the facsimile device on the sender side 111 and the gateway device on 
the sender side 211 even if delays in communications in the packet 
communication network 400 develop when the request for processing to the 
device 211 occurs during real time communications which can respond 
immediately. The accumulative communications represent a series of processes 
in which the gateway device on the sender side 211, before the completion of 
the receipt of all the picture data to be sent from the facsimile device on the 
sender side 111, sends the picture data, in consecutive order, from the facsimile 
device on the sender side 111 to the gateway device on the receiver side 221 or, 
after receiving all the picture data, gives an instruction for disconnection of 
communications between the gateway device on the sender side 211 and the 
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facsimile device on the sender side 111 to the facsimile device on the sender 
side 111 and, after the facsimile device on the sender side 111 has completed 
the disconnection of communications, sends the picture data that has been 
already accumulated to the gateway device on the sender side 221 from the 
facsimile device on the sender side 111 in consecutive order. That is, when the 
delays in communications occurs, the gateway device on the sending side 211, 
when receiving an EOP signal showing a termination of the procedure from the 
facsimile device on the sender side 111 a predetermined number of times, 
without waiting for the receipt of a first MCF signal being a confirming signal 
to receive all the picture data, fed from the facsimile device on the receiver side 
121 through the gateway device on the receiver side 221, sends a second MCF 
signal being a message confirming signal with additional information used to 
inform the proceeding from the real-time communication to the accumulative 
communications. The facsimile device on the sender side 111, when receiving 
the second MCF signal, disconnects the communication with the facsimile 
device on the sender side 111. The details will be explained below. 

Configurations of the facsimile device and gateway device according to 
the third to fifth embodiments are shown in FIGS. 12 and 13. In FIGS. 12 and 
13, same reference numbers are assigned to parts having the same functions as 
those in the first and second embodiments. As shown in FIGS. 12 and 13, as a 
configuration featuring the facsimile device on the sender side 111 of the third 
embodiment, a capabihty declaration notifying section 19 is additionally 
provided. Moreover, the gateway device on the sender side 211 is provided with 
an accumulative communication proceeding notifying section 35 being a first 
notifying section and a switching function notifying section 36 being a second 

notifying section 36. 

The switching function notifying section 36 of the gateway device on 
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the sender side 211 notifies the facsimile device on the sender side 111 of the 
fact that the gateway device 211 has the function of notifying the switching 
from the real-time communication to the accumulative communications, i.e., 
the function of notifying the switching. The accumulative communication 
5 proceeding notifying section 35 of the gateway device on the sender side 211 
notifies, by using the function, the facsimile device on the sender side 111 of the 
fact that the gateway device on the sender side 211 is switched from the real- 
time communication to the accumulative communications. The capability 
declaration notifying section 19 mounted in the facsimile device on the sender 
10 side 111, in response to the notification by the switching function notifying 
section 36, notifies the gateway device on the sender side 211 of the fact that 
the facsimile device 111 has the function of receiving the notification. The 
configurations featuring the system of the third embodiment may be provided 
not only for the devices on the sender side 111 and 211 but also for the facsimile 
15 device on the receiver side 121 and the gateway device on the receiver side 221 
for mutual communications. 

FIG. 14 is a diagram showing the whole communication procedures of 
the communication system shown in the third embodiment and showing 
sequence operations of the facsimile communication system of the third 
20 embodiment which represent lapses of time in order of steps shown in the 
direction from top to bottom. In FIG. 14, an example of a case where one page 
of an original to be sent is transmitted from the facsimile device on the sender 
side 111. Receiving and sending of signals in the whole system are described in 
order of steps of operations. 
25 Step S201: When the facsimile device on the sender side 111 makes a 

call, the gateway device on the sender side 211 traps a line, returns a dial tone 
(DT) to the facsimile device on the sender side 111 and gets into an input 
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waiting state. 

Step S202: The gateway device on the sender side 211, when receiving 
a PB signal showing a dial number of a device to be connected from the 
facsimile device on the sender side 111, retrieves an address of the adequate 
5 packet network corresponding to the dial number from the destination address 
registered in the RAM 24 and, after adding a dial number of the facsimile 
device on the receiver side 121 being the device to be connected, sends a 
request for the connection to the gateway device on the sender side 221. 

Step S203: The gateway device on the receiver side 221, when receiving 
10 the request for the connection, places a call on the facsimile device on the 
receiver side 121. 

Step S204: The facsimile device on the receiver side 121, after having 
trapped the line and sent the CED signal to the gateway device on the receiver 
side 221, sends the DIS signal and an NSF signal to inform a non-standard 
15 function, i.e., a function not recommended by the ITU-T. The NSF signal is 
used to notify the fact that the gateway device 211 has a capability to perform 
the switching from the real-time communications to the accumulative 
communications. 

Step S205: The gateway device on the receiver side 221 converts the 
20 DIS signal fed from the facsimile device on the receiver side 121 and the above 
NSF signals to packet data and sends it to the gateway device on the sender 
side 211. 

Step S206: The gateway device on the sending side 211 gives the NSF 
signal the function to notify that the gateway device 211 has the function to 
25 perform the switching from the real-time communications to the accumulative 
communications. That is, information about availability of functions to notify 
the capability of performing the switching is added to a part of a plurality of bit 
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signals representing the NSF signal. The gateway device on the sender side 
211, when receiving the NSF signal and the DIS signal fed from the gateway 
device on the receiver side 221, sends these signals to the facsimile device on 
the sender side 111 through the modem 29. The gateway device on the sender 
side 211 achieves the function of notifying the switching from the real-time 
communications to the accumulative communications by sending the MCF 
signal designated by the above Recommendation T.30, i.e., the second MCF 
signal obtained by adding additional information described later to the first 
MCF signal, to the facsimile device on the sender side 111. 

Step S207: The facsimile device on the sender side 111, when receiving 
the NSF signal fed from the gateway device on the sender side 211, recognizes, 
by the received NSF signal, the capability of the gateway device 211 that it has 
the function to perform the switching. Then, the facsimile device on the sender 
side 111 sends a non-standard function setting signal containing information 
showing that the facsimile device on the sender side 111 is capable of receiving 
the second MCF signal, i.e., an NSS signal, to the gateway device on the sender 
side 211 to notify that the facsimile device on the sender side 111 has the 
capability of receiving signals. That is, the facsimile device on the sender side 
111 makes a capability declaration notification to the facsimile device on the 
sender side 111. 

Step S208: The facsimile device on the sender side 111 sends the TCF 
signal, subsequent to the NSS signal, to the gateway device on the sender side 
211. 

Step S209: The gateway device on the sender side 211, after having 
deleted the information about the capability declaration contained in the NSS 
signal fed from the facsimile device on the sender side 111, i.e., the information 
showing that the facsimile device on the sender side 111 is capable of receiving 
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the second MCF signal, converts the NSS signal to packet data and sends it to 
the gateway device on the receiver 221. Then, the gateway device on the sender 
side 211 proceeds to the receipt of the TCF signal fed from the facsimile device 
on the sender side 111. 
5 Step S210: The gateway device on the sender side 221 sends the NSS 

signal fed from the gateway device on the sender side 211 through the modem 
29 to the facsimile device on the receiver side 121. 

Step S211: The gateway device on the receiver side 221 produces the 
TCF signal in the communication mode indicated by the NSS signal fed from 
10 the gateway device on the sender side 211 and sends it to the facsimile device 
on the receiver side 121. 

Step S212: The facsimile device on the receiver side 121 receives the 
TCF signal from the gateway device on the receiver side 221, 

Step S213: The facsimile device on the receiver side 121, when 
15 receiving the TCF signal, returns the CFR signal back to the gateway device on 
the receiver side 221. 

Step S214: The gateway device on the receiver side 221 converts the 
CFR signal fed from the facsimile device on the receiver side 121 to packet data 
and returns it to the gateway device on the sender side 211. 
20 Step S215: The gateway device on the sender side 211 returns the CFR 

signal fed from the gateway device on the receiver side 221 to the facsimile 
device on the sender side 111 through the modem 29. 

Step S216: The facsimile device on the sender side 111, when receiving 
the CFR signal fed from the gateway device on the sender side 211, proceeds to 

25 send the picture data. 

Step S217: The gateway device on the sender side 211, when receiving 
the picture data from the facsimile device on the sender side 111, converts it to 



packet data and sends it to the gateway device on the receiver side 221. 

Step S218: The gateway device on the receiver side 221 transfers the 
pictxrre data fed from the gateway device on the sender side 211 to the facsimile 
device on the receiver side 121 through the modem 29. The gateway device on 
5 the receiver side 221, as is for the procedures of the second embodiment in FIG. 
8, every time it receives the picture data from the gateway device on the sender 
side 211, sends the ACK signal showing the receipt of the picture data to the 
gateway device 211, however, to simplify the drawing, these procedures are 
omitted in FIG. 14. 

10 Step S219: The facsimile device on the sender side 111, after returning 

all the picture data to be transmitted, to the gateway device on the sender side 
211, sends the EOF signal to the gateway device on the sender side 211. 

Step S220: The gateway device on the sender side 211, in the example 
shown in FIG. 14, after the completion of the transmission of the whole picture 
15 data to the gateway device on the receiver side 221, converts the EOF signal 
fed from the facsimile device on the sender side 111 to packet data and sends it 
to the gateway device on the receiver side 221. 

Step S221: The gateway device on the receiver side 221 sends the EOF 
signal fed from the gateway device on the sender side 211 to the facsimile 
20 device on the receiver side 121 through the modem 29. 

Step S222: The facsimile device on the receiver side 121, after receiving 
the EOF signal fed from the gateway device on the receiver side 221, returns 
the first MCF signal being a confirmation signal showing the receipt of the 
EOF signal, back to the gateway device on the receiver side 221. 
25 Step S223: The gateway device on the receiver side 221 converts the 

first MCF signal fed from the facsimile device on the receiver side 121 to 
packet data and returns it to the gateway device on the sender side 211. The 
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first MCF signal sent out from the gateway device on the receiver side 221, if it 
is returned to the gateway device on the sender side 211 because the 
communication delays in the packet communication network 400 does not 
develop, is retm-ned back to the facsimile device on the sender side 111 from 
5 the gateway device 211. However, if the communication delays develop, 
because the communication failure occurs between the gateway device on the 
sender side 211 and the facsimile device on the sender side 111, in the example 
shown in FIG. 14, the following control is provided between the gateway device 
on the sender side 211 and the facsimile device on the sender side 111 in 
10 accordance with procedures designated in the Recommendation T.30, in order 
to avoid the communication failure even if the communication delays develop. 

Step S224: The facsimile device on the sender side 111, after having 
sent the EOF signal at the Step S219, if the first MCF signal to be fed from the 
facsimile device on the receiver side 121 through both the gateway devices 221 
15 and 211 is not returned within 3 seconds due to the delays in communications, 
sends out repeatedly the EOF signal every 3 seconds after the transmission of 
the above EOF signal. 

Step S225: The gateway device on the sender side 211, if it receives the 
EOF signal consecutively three times from the facsimile device on the sender 
20 side 111 before receiving the first MCF signal from the facsimile device on the 
receiver side 121 through the gateway device on the receiver side 221, sends 
the second MCF signal to the facsimile device on the sender side 111. That is, if 
the delays in communications do not develop, the gateway device on the sender 
side 211, after receiving the first MCF signal from the facsimile device on the 
25 receiver side 121 through the gateway device on the receiver side 221, 
transfers the signal to the facsimile device on the sender side 111. However, the 
gateway device on the sender side 211, if the delays in communications develop, 
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prior to the receipt of the first MCF signal, sends out the second MCF signal 
used to notify the switching to the accumulative communications, instead of 
the first MCF signal, to the facsimile device on the sender side 111. An 
additional information is added to the above second MCF signal, which 
includes, for example, 2 bits of signals (01) used to show that the gateway 
device on the sender side 211 is switched to the accumulative communications. 
This Step S225 will be again described later in detail. 

Step S226: The facsimile device on the sender side 111, when 
recognizing the switching of the gateway device on the sender side 211 to the 
accumulative communications by the receipt of the second MCF signal for 
disconnecting the communications between the gateway device on the sender 
side 211 and the facsimile device on the sender side 111, sends the DCN signal 
to the gateway device on the sender side 211. This aUows a normal termination 
of the communications without causing an accidental breakdown of the 
switching due to the above-described communication failure between the 
gateway device on the sender side 211 and the facsimile device on the sender 
side 111. Therefore, the second MCF signal including the additional 
information showing the switching to the accumulative communications serves 
as a disconnection instructing signal that instructs the facsimile device on the 
sender side 111 to disconnect the communications with the gateway device on 

the sender side 211. 

Step S227: The gateway device on the sender side 211, after the 
communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111 have been disconnected, waits for the 
first MCF signal to be fed from the gateway device on the receiver side 221 and, 
when receiving it, sends out the DCN signal to the gateway device on the 
receiver side 221. 
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Step S228: The gateway device on the receiver side 221 sends the DON 
signal received from the gateway device on the sender side 211 to the facsimile 
device on the receiver side 121 through the modem 29. 

Step S229: The facsimile device on the receiver side 121, when 
receiving the DCN signal from the gateway device on the receiver side 221, 
disconnects the communications between the gateway device on the receiver 
side 221 and the facsimile device on the receiver side 121. By the disconnection 
in communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111 and between both the devices 221 and 
121, the communication procedures taken between the facsimile device on the 
sender side 111 and the facsimile device on the receiver side 121 are all 
completed. 

Operations featuring the gateway device on the sender side 211 will be 
described further in detail by referring to the flowchart shown in FIGS. 15A, 
15B, 16Aand 16B. 

FIGS. 15A, 15B, 16A and 16B are first to fourth parts of a flowchart, 
respectively, explaining operations of the gateway device on the sender side 
211 of the above system according to the third embodiment. The flowchart 
includes procedures for controlling operations between the receipts of the NSF 
signal and the DIS signal by the gateway device 211 from the gateway device 
on the receiver side 221 at the Step S206 and the sending of the DCN signal by 
the gateway device on the sender side 211 to the gateway device on the receiver 
side 221. 

Step S230: The gateway device on the sender side 211 waits for the 
receipt of the NSF and DIS signals to be fed from the gateway device on the 
receiver side 221 as described at the Step S205 and, when receiving the signal, 
goes to the Step S231 to notify that the gateway device on the sender side 211 
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has the function of notifying the switching. 

Step S231: The gateway device on the sender side 211 sends the DIS 
signal fed from the gateway device from the receiver side 221 to the facsimile 
device on the sender side 111. At the same time, the switching function 
5 notifying section 36 serving as a second notifying section of the gateway device 
on the sender side 211, in order to notify that the gateway device 211 has the 
function of notifying the switching from the real-time communications to the 
accumulative communications, as described at the Step S206, sets the bit 
indicating that the gateway device 211 has the above function, to the NSF 
10 signal and sends the signal to the facsimile device on the sender side 111. 

Step S232: When the facsimile device on the sender side 111 receives 
the DIS and NSF signals from the gateway device on the sender side 211, as 
described at the Step S207, the capability declaration notifying section 19 of 
the facsimile device on the sender side 111 recognizes, by the NSF signal, that 
15 the gateway device on the sender side 211 has the function of notifying the 
switching described above. Then, the capability declaration notifying section 
19 sends the NSS signal for notifying the gateway device on the sender side 
211 that the facsimile device on the sender side 111 is capable of receiving the 
second MCF signal to the gateway device on the sender side 211. That is, the 
20 second MCF signal is a signal by which the gateway device on the sender side 
211 notifies the switching to the accumulative communications and the 
capability declaration notifying section 19 notifies the gateway device on the 
sender side 211 that the facsimile device on the sender side 111 has the 
capability of receiving the second MCF signal, by sending the NSS signal to the 
25 gateway device on the sender side 211. This notification is called "capability 
declaration notification". The gateway device on the sender side 211 waits for 
the NSS signal to be fed from the facsimile device on the sender side 111 and, 



when receiving the signal, goes to Step S233 to send it to the gateway device on 
the receiver side 221, 

Step S233: The gateway device on the receiver side 211, as described at 
the Step S209, after deleting the information about the capability declaration 
notification contained in the NSS signal fed from the facsimile device on the 
sender side 111, converts the NSS signal containing the information about the 
communication mode or the like to packet data and sends it to the gateway 
device on the receiver side 221. 

Step S234: The gateway device on the sender side 211, after having 
sent out the NSS signal, waits for the receipt of the TCF signal to be fed from 
the facsimile device on the sender side 111. 

Step S235: The gateway device on the sender side 211 waits for the 
receipt of the CFR signal which is a confirmation signal to show the completion 
of the preparation for receiving the picture data from the facsimile device on 
the receiver side 121 through the gateway device on the receiver side 221 and, 
then when receiving the CFR signal, goes to Step S236 to send the signal to the 
facsimile device on the sender side 111. 

Step S236: The gateway device on the sender side 211, when receiving 
the TCF signal from the facsimile device on the sender side 111, sends the CFR 
signal to the facsimile device on the sender side 111. 

Step S237: The gateway device on the sender side 211, after having 
sent out the CFR signal, allows the interruption for receiving the picture data 
from the facsimile device on the sender side 111 and goes to Step S256 to 
execute the interruption. 

Step S256: Procedures for the interruption of the picture data to be 
performed by the gateway device on the sender side will be taken as follows. 
That is, the gateway device on the sender side 211, after allowing the 
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interruption, receives the picture data from the facsimile device on the sender 
side 111 and starts to execute the interruption. 

Step S257: The gateway device on the sender side 211, after storing the 
data into the RAM 24 to send the picture data to the gateway device on the 
5 receiver side 221, terminates the interruption and goes to Step S238 to check 
the accumulated amounts of data. 

Step S238: The gateway device on the sender side 211 repeats the 
interruption processing to accumulate the picture data for one packet into the 
RAM 24 and, after storing the picture data, goes to Step S239 to send out it to 
10 the gateway device on the receiver side. 

Step S239: The gateway device on the sender side 211, prior to sending 
the picture data to the gateway device on the receiver side 221, checks whether 
the picture data can be sent to the packet communication network 400. 
If it is judged that the picture data would be sent to the gateway device on the 
15 receiver side 221 without any problem, goes to Step S240 to send out the 
picture data, and if the picture data cannot be sent, makes the transmission of 
the picture data pending and then goes to Step S241 to consecutively receive 
the picture data. 

Step S240: The gateway device on the sender side 211, to send the 
20 picture data fed from the facsimile device on the sender side 111 to the 
facsimile device on the receiver side 121, based on the judgement described 
above, sends the accumulated picture data to the gateway device on the 
receiver side 221. 

Step S241: The gateway device on the sender side 211, if the receipt of 
25 all the picture data to be sent is complete after the picture data has been sent 
out, goes to Step S242 to disable the interruption for receiving the picture data 
and, if the receipt of all the picture data is not complete, returns back to the 
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Step S238 to consecutively accumulate the picture data fed from the facsimile 
device on the sender side 111. 

Step S242: The gateway device on the sender side 211, when 
completing the receipt of all the picture data, after disabling the interruption 
5 for receiving the picture data, proceeds to wait for the receipt of a post 
command showing a subsequent request for processing from the facsimile 
device on the receiver side 111. One example of cases for the receipt of the post 
command is shown in FIG. 14 where the gateway device on the sender side 211 
receives the EOP signal showing that the facsimile device on the sender side 

10 111 has completed the transmission of all the picture data as the post 
command from the facsimile device on the sender side 111, 

Step S243: The gateway device on the sender side 211, while waiting 
for the receipt of the post command, in the same manner as at the Step S239, 
monitors the state of communications in the packet communication network 

15 400 and if the gateway device on the sender side judges the picture data to be 
transmitted normally depending on the communication state to the gateway 
device on the receiver side 221 in a manner that is well known, goes to Step 
S244 to perform the transmission of the picture data, and if it judges the 
transmission of the picture data to be difficult, goes to Step S245 to continue to 

20 wait for the receipt of the EOP signal being the post command. 

Step S244: The gateway device on the sender side 211, if it judges the 
picture data to be sent out at the Step S243, sends the picture data 
accumulated in the RAM 24 by the interruption for receiving the picture data, 
to the gateway device on the receiver side 221 in consecutive order. The 

25 gateway device on the sender side 211, after having sent the picture data to the 
gateway device on the receiver side 221 as described at the Step S218, receives 
the ACK signal sent in response to the receipt of the picture data from the 
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gateway device 221 and then sends the next picture data. 

Step S245: The gateway device on the sender side 211, while waiting 
for the receipt of the EOP signal, repeats the Steps S243 and S244 to perform 
the transmission of the accumulated data in the RAM 24 in consecutive order, 
5 The gateway device on the sender side 211, while waiting for the receipt of the 
EOP signal, if it receives the EOP signal, goes to Step S246 to send all the 
picture data to be sent to the gateway device on the receiver side 221. 

Step S246: The gateway device on the sender side 211, after receiving 
the EOP signal, judges whether the transmission of all the picture data to the 

10 gateway device on the receiver side 221 is complete or not. If the transmission 
of all the picture data is complete, the gateway device on the sender side 211, 
goes to Step S248 to send the EOP signal to the gateway device on the receiver 
side 221 and if it is not complete, goes to Step S247 and continue the 
transmission of the picture data. 

15 Step S247: The gateway device on the sender side 211, if, for example 

delays in communications develop in the packet communication network 400 
during the transmission of the picture data to the gateway device on the 
receiver side 221, based on the judgement as to the communication delays 
between both the gates 211 and 221 as described at the Step S239, keeps the 

20 transmission of the picture data and the subsequent EOP signal pending. 
Because of this, the state of not sending the first MCF signal fed from the 
facsimile device on the receiver side 121 which responded to the EOP signal 
continues. The facsimile device on the sender side 111, as described at the Step 
S224, without waiting for the receipt of the first MCF signal fed from the 

25 facsimile device on the receiver side 121 where the state of not sending the first 
MCF signal continues, repeats the transmission of the EOP signal to the 
gateway device on the sender side until it receives the second MCF signal from 
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the gateway device on the sender side 211. The gateway device on the sender 
side 211 which receives the EOP signal, in order to wait for the receipt of the 
first MCF signal fed from the facsimile device on the receiver side 121 through 
the gateway device on the receiver side 221 for the execution of the real-time 
5 communications, continues receiving the EOP signal, unless it receives the 
first MCF signal, until a predetermined time elapses, for example, until it 
receives the EOP signal from the facsimile device on the sender side 111 
consecutively three times. The gateway device on the sender side 211, when 
receiving the EOP signal from the facsimile device on the sender side 111 three 

10 times, goes to Step S258 to proceed to the accumulative communications to 
avoid the communication failure between the gateway device on the sender 
side 211 and the facsimile device on the sender side 111. 

Step S258: Procedures by which the gateway device on the sender side 
211 performs the switching to the accumulative communications are as follows. 

15 That is, the first notifying section of the gateway device on the sender side 211, 
i.e., the accumulative communication proceeding notifying section 35, to notify 
the facsimile device on the sender side 111 of the switching to the accumulative 
communications by the gateway device on the sender side 211, as described at 
the Step S225, sends the second MCF signal to the facsimile device on the 

20 sender side 111. 

Step S259: The facsimile device on the sender side 111, when receiving 
the second MCF signal, as described at the Step S226, sends the DCN signal 
showing that the communications between the gateway device on the sender 
side 211 and the facsimile device on the sender side 111 are disconnected, to 

25 the gateway device on the sender side 211. Then, the gateway device on the 
sender side 211 recognizes, by the receipt of the DCN signal, the disconnection 
of the communication by the facsimile device on the sender side 111. 
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Step S260: The gateway device on the sender side 211, after the 
communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111 are disconnected, waits for the receipt of 
the first MCF signal to be fed from the gateway device on the receiver side 221 
5 and, after receiving it, goes to Step S261 to terminate the communications 
between both the gateway devices 211 and 221. 

Step S261: The gateway device on the sender side 211, to terminate the 
communications between both the gateway devices 211 and 221 in the packet 
communication network 400, sends the DCN signal to the gateway device on 

10 the receiver side 221 and terminates the accumulative communications. Then, 
as described at the Step S229, by the receipt of the DCN signal by the facsimile 
device on the receiver side 121, the communications between the facsimile 
device 121 and the gateway device on the receiver side 221 are disconnected 
and all procedures for the communications between the facsimile device on the 

15 sender side 111 and the facsimile device on the receiver side 121 are completed. 

Step S248: As described at the Step S246, the gateway device on the 
sender side 211, if it has completed the transmission of all the picture data to 
the facsimile device on the sender side before it receives the EOP signal from 
the facsimile device on the sender side 111 three times, sends the EOP signal 

20 described at the Step S220 as the post command to the gateway device on the 
receiver side 221. 

Step S249: The gateway device on the sender side 211, after sending 
the EOP signal to the gateway device on the receiver side 221, goes to Step 
S250 to continue to wait for the receipt of the first MCF signal fed from the 
25 gateway device on the receiver side 221 until the predetermined time and 
when receiving the first MCF signal, goes to Step S251 to send the signal to the 
facsimile device on the sender side 111. 



Step S250: The gateway device on the sender side 211, during the real- 
time communications, if a timeout occurs while the gateway device 211 is 
waiting for the receipt of the first MCF signal, that is, as described at the Step 
S247, if the gateway device 211 receives the EOP signal from the facsimile 
5 device on the sender side 111 consecutively three times before receiving the 
first MCF signal, goes to Step S258 to switch to the accumulative 
communications in the same manner as described at the Step S258. Then, the 
gateway device on the sender side 211, after taking the procedures for the 
accumulative communications including the Steps S258 to S261, completes the 

10 procedures for communications between the facsimile device on the sender side 
111 and the facsimile device on the receiver 121. 

Step S251: The gateway device on the sender side 211, as described at 
the Step S249, if it receives the first MCF signal before the timeout occurs, 
transfers the first MCF signal to the facsimile device on the receiver side 111 

15 and continues the real-time communications. That is, in the real-time 
communications, as well known, the gateway device on the sender side 211, 
after the completion of the smooth transmission of all the picture data fed from 
the facsimile device on the sender side 111 to the gateway device on the 
receiver side 221 without any stagnation of the transmission by the gateway 

20 device on the sender side 211 caused by delays in communications in the 
packet communication network 400, terminates the communications between 
the facsimile device on the sender side 111 and the facsimile device on the 
receiver side 121. 

Step S252: At the Step S242, the example of the case where the post 
25 command is the EOP signal is described by referring to FIG. 14. Though the 
description is omitted in FIG. 14, at the Step S245 in the flowchart shown in 
FIG. 16A, the gateway device on the sender side 211, when receiving the MPS 
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signal showing that the original to be sent from the facsimile device on the 
sender side as the post command has two or more pages from the facsimile 
device on the sender side 111, receives the pictm^e data fed from the facsimile 
device on the sender side 111 after the gateway device on the sender side 211 
5 has disabled the interruption, i.e., after the completion of the Step S242. The 
gateway device on the sender side 211 repeats the Steps S237 to S252 to 
receive the data for each page. The gateway device on the sender side 211, after 
the completion of the receipt of the picture data for all pages to be received by 
the gateway device 211, since it does not receive any new MPS signal, goes to 
10 Step S253. 

Step S253: At the Step S245 in the flowchart in FIG. 16A, when the 
gateway device on the sender side 211 receives the EOM signal showing the 
termination of the message fed from the facsimile device on the sender 111, 
since, at this point, at the Step S251, the first MCF signal has been already 

15 transferred to the facsimile device on the sender side 111, the gateway device 
on the sender side 211, after transferring the MCF signal, returns back to the 
Step S230 to wait for the receipt of the DIS signal to be fed from the gateway 
device on the receiver side 221. However, as described above, the gateway 
device on the sender side 211, if it has received the EOP signal from the 

20 facsimile device 111 as the post command, after transferring the first MCF 
signal to the facsimile device on the sender side 111, goes to Step S254 to 
i-eceive the DCN signal to be sent from the gateway device on the sender side 
211. 

Step S254: The gateway device on the sender side 211 waits for the 
25 receipt of the DCM signal showing that the facsimile device on the sender side 
111 has disconnected the communications between both the devices 111 and 
211, from the facsimile device on the sender side 111. The gateway device on 
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the sender side 211, when receiving the DON signal, goes to Step S255 to send 
this signal to the gateway device on the receiver side 221. 

Step S255: The gateway device on the sender side 211, when 
recognizing, by the receipt of the DON signal, the disconnection of the 
5 communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111, to terminate the communications 
between both the devices 211 and 221 in the packet communication network 
400, sends the DCN signal to the gateway device on the receiver side 221. The 
gateway device on the sender side 211 terminates the real-time 

10 communications by sending the DCN signal. Then, when the facsimile device 
on the receiver side 121 receives the DCN signal through the gateway device 
on the receiver 221, the communications between the facsimile device on the 
receiver side 121 and the gateway device on the receiver side 221 is broken 
down and all procedures for communications between the facsimile device on 

15 the sender side and the facsimile device on the receiver side 121 are 
terminated. 

In the above descriptions, the example of control by the accumulative 
communication switching notifying means, i.e., the accumulative 
communication proceeding notifying section 35 on the switching from the real- 

20 time communications to the accumulative communications is explained based 
on the judgements made in Steps S247 and S250, however, this embodiment is 
not limited to the above two cases. Other control by other accumulative 
communication switch notifying means can be selected as necessary. 

As described above, the gateway device on the sender side 211 of the 

25 third embodiment sends the NSF signal from the switching function notifying 
section 36 to the facsimile device on the sender side 111 to notify the facsimile 
device on the sender side 111 that the gateway device on the sender side 211 
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has the capability to send the second MCF signal used to notify the switching 
to the accumulative communications, i.e., the function of notifying the 
switching. The facsimile device on the sender side 111 which receives the NSF 
signal from the gateway device on the sender side 211, in response to the NSF 
5 signal, sends the NSS signal showing that the facsimile device on the sender 
side 111 has the capability of receiving the second MCF signal, from the 
capability declaration notifying section 19 to the gateway device on the sender 
side 211. After the above capabilities notified by the capability declaration 
notifying section 19 and by the switching function notifying section 36 are 

10 conformed between the facsimile device 111 and gateway device 211, the 
transmission of the picture data from the facsimile device on the sender side 
111 to the gateway device on the sender side 211 is started. The facsimile 
device on the sender side 111, after sending out all the picture data, waits for 
the receipt of the first MCF signal from the facsimile device on the receiver 

15 side 121 through both the gateway devices 211 and 221. However, if the state 
continues that the gateway device on the sender side 211 does not receive the 
first MCF signal caused by the delays in communications in the packet 
communication network 400, since the facsimile device on the sender side 111 
cannot receive the first MCF signal, it repeats the transmission of the EOF 

20 signal in accordance with communication procedures designated in the above 
Recommendation. According to the procedures designated in the 
Recommendation, before the gateway device on the sender side 211 receives 
the first MCF signal, if the predetermined time based on the time required for 
the repetition elapses, by the judgement that the communication failure has 

25 occurred between the gateway device on the sender side 211 and the facsimile 
device on the sender side 111, the communications between both the devices 
211 and 111 are disconnected suddenly. That is, the gateway device on the 



sender side 211 does not transfer the first MCF signal to the facsimile device 
on the sender side 111 within the predetermined period of time during real- 
time communications, the communications between the facsimile device on the 
sender side 211 and the facsimile device on the sender side 111 are forcedly 
5 disconnected. According to the embodiment of the present invention, to avoid 
the sudden breakdown of the communications, the gateway device on the 
sender side makes the switching to the accumulative communications. That is, 
the gateway device on the sender side 211, in order to make the switching to 
the accumulative communications in which the device 211 waits for the receipt 

10 of the first MCF signal after normally terminating the communications 
between both the devices 211 and 111 without causing the above breakdown of 
communications, when the predetermined time elapses, prior to receiving the 
first MCF signal, sends the second MCF signal to notify the switching to the 
accumulative communications, to the facsimile device on the sender side 111 

15 from the accumulative communication proceeding notifying section 35. The 
facsimile device on the sender side 111, when receiving the second MCF signal, 
recognizes that the gateway device on the sender side 211 have made the 
switching to the accumulative communications. Then, the gateway device on 
the sender side 211 sends the DCN signal used to disconnect the 

20 communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111, to the gateway device on the sender 
side 211 to disconnect the communications between both the devices 211 and 
111. The gateway device on the sender side 211, since it continues to wait for 
the receipt of the first MCF signal even if delays in communications develop in 

25 the packet communication network 400, in order to make the switching to the 
accumulative communications, notifies the switching from the real-time 
communications to the accumulative communications to the facsimile device 
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on the sender side 111. By this notification, without causing the breakdown of 
communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111, the communications between both the 
devices 211 and 111 can be terminated normally. Therefore, according to the 
5 facsimile communication system of the present invention, even if delays in 
communications develop, it can prevent the forced breakdown of the facsimile 
communication occurring based on the judgement by the facsimile 
communication system that a communication failure has occurred between the 
facsimile device on the sender side 111 and the gateway device on the sender 
10 side 211, thus, improving the quality of communications in the network. 

Fourth Embodiment 
In the above third embodiment, an example of the case where the 
gateway device on the sender side 211, after having notified the facsimile 

15 device on the sender side 111 of the switching to the accumulative 
communications, starts the accumulative communications. 

In the fourth embodiment, additional procedures by which the gateway 
device on the sender side 211, by a request from the facsimile device on the 
sender side 111, notifies the facsimile device 111 of the information about the 

20 results of the accumulative communications, i.e., procedures for confirming 
notification are added to those described in the third embodiment. According to 
the facsimile device and gateway device of the fourth embodiment, in order to 
make the confirming notification, as shown by virtual lines (dotted lines) in 
Figs. 12 and 13 showing the third embodiment, the facsimile device on the 

25 sender side 111 is provided additionally with a confirming notification 
requesting section 20 which serves as a notifying section of the device 111 and 
the gateway device on the sender side 211 is provided additionally with a 



confirmation notifying section 37 which serves as a second notifying section of 
the device 211. 

The confirming notification requesting section 20 of the facsimile 
device on the sender side 111 requests the gatevv^ay device on the sender side 

5 211 to notify the facsimile device on the sender side 111 of the information 
about the results of the accumulative communications, i.e., the information as 
to if the gateway device on the sender side 211 normally terminates the 
accumulative communications and the information about the time of the end of 
the accumulative communications. That is, the facsimile device on the sender 

10 side 111, via a confirming notification requesting section 20, requests the 
gateway device on the sender side 211 to make the confirming notification 
described above. The gateway device on the sender side 211, in response to the 
request from the facsimile device on the sender side 111 that the confirming 
notification should be made, sends the information about results of 

15 communications to the facsimile device on the sender side 111 via the 
confirmation notifying section 37. Moreover, the confirming notification 
requesting section 20 and the confirmation notifying section 37 featuring the 
fourth embodiment described above may be additionally mounted not only to 
both the devices on the sender side 111 and 211 but also to the facsimile device 

20 on the receiver side 121 and the gateway device on the receiver side 221. 

FIG. 17 is a diagram showing communication procedures according to 
the fourth embodiment, however, same procedures as explained in the third 
embodiment have been omitted in FIG. 7. In FIG. 17, Steps S226 to S234 
featuring the fourth embodiment are included. The sequences of the 

25 embodiment will be described by referring to FIG. 17. Unlike in the case of the 
Step S226 in the third embodiment, in the Step S226 taken by the facsimile 
device on the sender side 111 in FIG. 17 in the fourth embodiment, an 



additional information is added to the DCN signal described in the third 
embodiment. 

Step S226: The facsimile device on the sender side 111 sends a first 
DCN signal with an additional information added to the gateway device on the 
5 sender side. The additional information is the information as to whether the 
facsimile device on the sender side 111 requests the gateway device on the 
sender side 211 to make the confirming notification of the accumulative 
communications. One additional information represented by a bit signal is 
selected out of a "00" signal showing that the confirming notification is not 
10 required, "01" signals showing that the confirming notification is required only 
when the accumulative communications are not terminated normally and 
"02" signals showing that the confirming notification is required regardless of 
existence of errors as shown in FIG. 18. In addition to the above notifying 
signal, another necessary additional signal can be contained, when each of two 
15 or more additional signals is delimited by a mark "W. 

The same Steps as taken in the third embodiment are contained in the 
Steps S227 to S229 to be described below. 

Step S227: The gateway device on the sender side 211, when receiving 
a first MCF signal from the facsimile device on the receiver side 121 after 
20 having received the first DCN signal, sends a second DCN signal for 
terminating communications between the gateway device on the receiver side 
211 and the gateway device on the receiver side 221 to the gateway device on 
the receiver side 221. The second DCN signal is produced by removing the 
additional information about the request for the confirming notification 
25 described above. 

Step S228: The gateway device on the receiver side 221 sends the 
second DCN signal fed from the gateway device on the sender side 211 to the 



facsimile device on the receiver side 121. 

Step S229: The facsimile device on the receiver side 121, when 
receiving the second DCN signal from the gateway device on the receiver side, 
disconnects the communications between the gateway device on the receiver 
5 side 221 and facsimile device on the receiver side 121. When the 
communications between both the devices on the sender side 211 and 111 and 
between both the devices on the receiver side 221 and 121 are disconnected, 
the communications between the facsimile device on the sender side 111 and 
the facsimile device on the receiver side 121 are terminated. 

10 Step S230: As described in the Step S226 in the fourth embodiment, the 

above additional information is added to the first DCN signal to be fed to the 
gateway device on the sender side 211. In the example shown in FIG. 17, the 
additional information shows the case of the "02" signals showing that the 
confirming notification is required regardless of existence of errors. The 

15 gateway device on the sender side 211, in order to make the notification, makes 
a call to the facsimile device on the sender side 111 after the completion of the 
communications described at the Step S229. 

Step S231: The facsimile device on the sender side 111, when receiving 
the call from the gateway device on the sender 211, traps a line and, after 

20 sending the CED signal to the gateway device on the sender 211, sends the 
NSF and DIS signals. A bit signal showing that the facsimile device on the 
sender side 111 has a capability of receiving the confirming notification is set to 
the NSF signal. 

Step S232: The gateway device on the sender side 211, when receiving 
25 the NSF signal from the facsimile device on the sender side 111, in response to 
the request for the confirming notification added to the first DCN signal, 
performs the confirming notification. That is, the gateway device on the sender 



side 211 sends the NSS signal showing the information about results of the 
accumulative communications to the facsimile device on the sender side 111. 
The information contained in the NSS signal for the confirming notification 
described above includes an acceptance number, communication result, 
5 communication ending time or the like. Each of the information is delimited by 
the mark The same value as has been added to the second MCF signal 

sent out by the gateway device on the sender side 211 at the Step S225 at the 
time of the switching to the accumulative communications is assigned to the 
acceptance number. In the example as shown in FIG, 19, numerals "1234" are 

10 set as the acceptance number. If the accumulative communications was not 
normally terminated, for example, if the gateway device on the sender side 211 
could not receive the first MCF signal after the switching to the accumulative 
communications, the "00" signals are set as the bit signal showing result of the 
accumulative communications. If the accumulative communications was 

15 normally terminated, the "01" signal is set. Moreover, though, in the example, 
local time is set as the communication ending time, standard time can be set as 
well. 

Step S233: The facsimile device on the sender side 111, when receiving 
the NSS signal from the gateway device on the sender side 211, confirms 

20 contents of the communication that has been notified by the confirming 
notification. The facsimile device on the sender side 111, in response to the 
NSS signal, returns the MCF signal showing that the signal has been received 
to the gateway device on the sender side 211. 

Step S234: The gateway device on the sender side 211, after having 

25 sent the MCF signal, sends the DCN signal for disconnecting the 
communication between both the devices 211 and 111 to the facsimile device on 
the sender side 111. This causes the communications between the gateway 



device on the sender side 211 and the facsimile device on the sender side 111 to 
be all terminated. 

Next, operations of the gateway device on the sender side 211 will be 
described in details by referring to flowcharts shown in FIG. 20. FIG. 20 is a 
flowchart explaining operations of the gateway device on the sender side 211 of 
the facsimile communication system, which contains control operations from 
the receipt of the first DCN signal by the gateway device on the sender side 211 
from the facsimile device on the sender side 111 to the transmission of the DCN 
signal by the gateway device on the sender side 211 to the facsimile device on 
the sender side 111. 

Step S235: The facsimile device on the sender side 111 sends the first 
DCN signal containing the request for the confirming notification through its 
confirmation notifying section 37 to the gateway device on the sender side 211. 
The gateway device on the sender side 211, when receiving the first DCN 
signal from the facsimile device on the sender side 111, recognizes, by the first 
DCN signal received, whether the facsimile device on the sender side 111 
requires the confirming notification or not. Then, the gateway device on the 
sender side 211 goes to Step S236 for sending the second DCN signal to the 
gateway device on the receiver side 221. 

Step S236: The gateway device on the sender side 211, when receiving 
the first MCF signal from the facsimile device on the receiver side 121 after the 
receipt of the first DCN signal, as explained at the Step S227 of the fourth 
embodiment, sends the second DCN signal to the gateway device on the 
receiver side 221 and terminates communications between both the devices 211 
and 221. Then, by the transmission of the second DCN signal from the gateway 
device on the receiver side 221 to the facsimile device on the receiver side 121, 
the communications between both the devices on the receiver side 221 and 121 
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are disconnected and the communications between the facsimile device on the 
sender side 111 and the facsimile device on the receiver side 121 are 
terminated. 

Step S237: The gateway device on the sender side 211, as explained at 
the Step S230, after the communications between both the facsimile devices 
111 and 121 are terminated, makes a call to the facsimile device 111 to provide 
the confirming notification to the facsimile device on the sender side 111. 

Step S238: The facsimile device on the sender side 111 traps the line 
and, after sending the CED signal to the gateway device on the sender side 211, 
continues to transmit the NSF and DIS signals. 

Step S239: The gateway device on the sender side 211, when receiving 
the NSF signal from the facsimile device on the sender side 111 and 
recognizing, by this signal, that the facsimile device on the sender side can 
receive the confirming notification, as explained at the Step S232, sends the 
NSS signal for making the confirming notification to the facsimile device on 
the sender 111 through the confirmation notifying section 37. 

Step S240: The facsimile device on the sender side 111, after confirming 
contents of results of communications notified by the confirming notification by 
receiving the NSS signal from the gateway device on the sender side 211, in 
response to the NSS signal, returns the MCF signal showing the receipt of the 
NSS signal back to the gateway device on the sender side 211. The gateway 
device on the sender side 211, when receiving the MCF signal from the 
facsimile device on the sender side 111, goes to Step S241 to disconnect the 
communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111. 

Step S241: The gateway device on the sender side 211 sends the DCN 
signal to the facsimile device on the sender side 111 to terminate the 
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communications between both the devices 111 and 211. Then, when the 
facsimile device on the sender side 111 receives the DCN signal and 
disconnects the communications between the gateway device on the sender 
side 211 and the facsimile device on the sender side 111, the procedures for 
communications between both the devices 211 and 111 are all completed. 

As described above, the facsimile device on the sender side 111, when 
receiving the second MCF signal showing the switching to the accumulative 
communications from the gateway device on the sender side 211, sends the 
first DCN signal for requesting the gateway device on the sender side 211 to 
make the confirming notification to the gateway device on the sender side 211 
from the confirming notification requesting section 20. Then, the facsimile 
device on the sender side 111 disconnects the communications between the 
facsimile device on the sender side 111 and the gateway device on the sender 
side 211. The gateway device on the sender side 211, when receiving the first 
MCF signal from the facsimile device on the receiver 121 after having received 
the first DCN signal, sends the second DCN signal to the facsimile device on 
the receiver side 121 through the gateway device on the receiver side 221 to 
terminate the accumulative communications. The gateway device on the 
sender side 211, in order to make the confirming notification requested by the 
facsimile device on the sender side 111, after terminating the accumulative 
communications and then making a call to the facsimile device on the sender 
side 111, transmits the NSS signal for making the confirming notification to 
the facsimile device on the sender side 111 from the confirmation notifying 
section 37. 

As described above, the facsimile device on the sender side 111, by 
sending the first DCN signal to the gateway device on the sender side 211 
through the confirming notification requesting section 20, can make a request 
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for the confirming notification of the gateway device on the sender side 211. 
Moreover, by the confirming notification made by the gateway device on the 
sender side 211 through the confirmation notifying section 37 to the facsimile 
device on the sender side in response to the request described above, the 
facsimile device on the sender side 111 can obtain the information about 
results of the accumulative communications performed after the disconnection 
of the communications between both the devices 211 and 111. 

Therefore, according to the facsimile communication system of the 
fourth embodiment, since additional effects that the facsimile device on the 
sender side 111 can obtain results of accumulative communications can be 
achieved, in addition to those effects achieved in the third embodiment, it is 
possible to perform communications with higher reliability. 

Fifth Embodiment 
In the fourth embodiment described above, the additional procedure is 
provided for those in the third embodiment, that is, the procedure in which the 
gateway device on the sender side 211 makes the above confirming notification 
to the facsimile device on the sender side 111. In this fifth embodiment, a vahd 
period in which the facsimile device on the sender side 111 can receive the NSS 
signal being the information about results of the accumulative communications 
from the gateway device on the sender side 211 is set by the facsimile device on 
the sender side 111 and then the gateway device on the sender side 211 is 
adapted to make the confirming notification so as to match the valid period. 
That is, when a sender wants to obtain the information about results of the 
accumulative communications within a desired valid period of time, if the valid 
period is inputted in the facsimile device on the sender side 111, based on the 
information about the period, the NSS signal is sent from the gateway device 
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on the sender side 211 to the facsimile device on the sender side 111 within the 
valid period. In the facsimile device of the fifth embodiment, in order to execute 
the procedure for setting the valid period, as shown by virtual lines (dotted 
lines) in FIG. 12, the facsimile device on the sender side 111 is provided with a 
valid period setting section 15a which serves as a setting section of the 
facsimile device 111. The vaHd period setting section 15a has a liquid crystal 
panel and a dial number operating key and, as shown in FIG. 12, is mounted at 
a part of the operation displaying section 15 of the facsimile device 111. The 
operation displaying section may be used as the vaUd period setting section 
15a. The sender sets the vahd period at the valid period setting section 15a. 

FIG. 21 is a flowchart explaining additional procedures for setting a 
vaUd period by a valid period setting means (i.e., the valid period setting 
section 15a). An operator who sends an original takes procedures as shown in 
FIG, 21 at the time of starting communications to set the valid period. 
Contents shown as procedures S301 to S307 in FIG. 21 represent messages 
displayed on the liquid crystal panel of the valid period setting section 15a. 

Step S301: When the sending original is set by the operator, a message 
prompting the operator to enter a destination issued by the control from the 
CPU l(refer to FIG. 4) of the facsimile device on the sender side 111 is 
displayed on the liquid crystal panel. 

Step S302: When a key is pressed down by the operator using an 
operation key of the valid period setting section 15a, in response to the request 
for inputting the destination, operations of the facsimile device on the sender 
side 111 are switched to the IP communication mode by the control from the 
CPU. Then, the message prompting the operator to input the valid period by 
the control from the CPU is displayed on the panel. 

Step S303: In response to the request for inputting the valid period, the 
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operator inputs valid time. In the example shown in FIG. 21, numerals "1430" 
are inputted which means "14:30 (30 minutes past 14 o'clock)". 

Step S304: After the "1430" is inputted by the operator, if an 'TES" key 
is pressed down to confirm the inputting, a message prompting the operator to 
5 input a device to be connected to the IP network, i.e., a gateway number, is 
displayed on the panel. 

Step S305: The operator inputs the gateway number "123-4567" 
representing the device to be disconnected. 

Step S306: When the operator presses down the "YES" key confirming 
10 the number of the device to be connected, a message prompting the operator to 
input the destination by the control from the CPU is displayed on the panel. 

Step S307: When the operator inputs the destination "03-333-4444), 
the facsimile device on the sender side 111 is switched to the operation in the 
communication mode to start the communication with the facsimile device on 
15 the receiver 121. 

When procedures shown as Steps S301 to S307 are completed, the 
communications between the facsimile device on the sender side 111 and the 
facsimile device on the receiver side 121 are performed by steps described in 
the third and fourth embodiment. 
20 FIGS. 22 and 23 are first and second parts of a flowchart explaining 

operations of the gateway device according to the fifth embodiment. The 
flowchart in FIGS. 22 and 23 contains control operations from the start of 
receiving the picture data by the gateway device on the sender side 211 from 
the facsimile device on the sender side 111 at the Step S219 of the third 
25 embodiment in FIG. 14 and to the receipt of the DON signal from the facsimile 
device on the sender side 111 at the Step S226 in FIG. 14. 

Step S308: The gateway device on the receiver side 211, as explained at 
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the Step S219 in FIG. 14, after having received the picture data from the 
facsimile device on the sender side 111, sends the picture data to the gateway 
device on the receiver side 221. Then, the gateway device on the sender side 
211 continues to send the picture data to the gateway device on the receiver 
side 221. 

Step S309: The gateway device on the sender side 211, if it has not yet 
undergone the procedure at the Step S315, after the completion of taking the 
above Step S308, goes to Step S310 disregarding the procedures at the Step 
S309. That is, the gateway device on the sender side 211, if it goes to the Step 
10 and then up to Step S315 in consecutive order, returns to Step S308 and 
then goes to Step S309. The gateway device on the sender side 211 continues to 
monitor whether the time elapsed before it sends the picture data to the 
gateway device on the receiver side 221 is within the vahd period. If the time 
elapsed before the gateway device on the sender side 211 completes the 
transmission of the picture data to the gateway device on the receiver side 221 
is judged to have reached the vahd period, the gateway device on the sender 
side 211 proceeds to make the confirming notification to notify the facsimile 
device on the sender side 111 within the vahd period that a timeout has 
occurred. Moreover, if the time described above is judged to be within the valid 
period, the gateway device on the sender side 211 goes to Step S3 10 to continue 
the transmission in order to terminate the transmission of the picture data. 
When the gateway device on the sender side 211 makes the confirming 
notification of the timeout, (00) signals showing that accumulative 
communications are not normally terminated within the vahd period is set, for 
example, as results of the communications, to the bit signal for the NSS signal 
described in the fourth embodiment and the time when the timeout has 
occurred is set as the communication ending time. After the completion of the 
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above setting, the gateway device on the sender side 211 makes the same 
confirming notification as described in the fourth embodiment to the facsimile 
device on the sender side 111. 

Step S310: The gateway device on the sender side 211 monitors 
5 whether the transmission of the picture data to the gateway device on the 
receiver side 221 is completed or not, and if it is completed, goes to Step S316 
to receive the EOF signal from the facsimile device on the sender side 111, and 
if it is not completed, goes to Step S311 to continue to send the picture data. 

Step S3 11: The gateway device on the sender side 211, if it has not yet 

10 completed the transmission of the picture data to the gateway device on the 
receiver side 221, checks whether it has received, three times, the EOF signal 
from the facsimile device on the sender side 111. The gateway device on the 
sender side 211, if it has not j^et received three times the EOF signal, returns 
back to the Step S308 to continue the transmission of the picture data, and if it 

15 has already received it three times, goes to Step S312 to proceed to 
accumulative communications. 

Step S312: The gateway device on the sender side 211 checks whether 
it has sent the second MCF signal to the facsimile device 111 and if it has not 
yet sent the second MCF signal, goes to Step S313 to transmit the signal, and if 

20 it has already sent the second MCF signal, goes to Step S314 to receive the 
first DCN signal and the additional information added to the first DCN signal. 

Step S3 13: The gateway device on the sender side 211, after having 
sent the second MCF signal to the facsimile device on the sender side 111, 
returns to the Step S308 to continue the transmission of the picture data. 

25 Step S3 14: The gateway device on the sender side 211 checks whether 

it has received the first DCN signal and additional information added to the 
signal from the facsimile device on the sender side 111. The additional 



information is one about the valid period. The gateway device on the sender 
side 211, if it has not yet received it, returns to the Step S308 and continues to 
send the picture data to the gateway device on the receiver side. The gateway 
device on the sender side 211, if it has not yet received the first DCN signal and 
the additional information, recognizes that the facsimile device on the sender 
side 111 has disconnected the communications between both the devices 211 
and 111 and goes to Step S315 to store the valid period. 

Step S315: The gateway device on the sender side 211, after storing the 
information about the valid period indicated by the additional information 
added to the first DCN signal into the memory and returns to the Step S308 to 
continue the transmission of the picture data. The RAM of the gateway device 
on the sender side 211 may be used as the memory to store the above 
information as well. 

Procedures taken when the gateway device on the sender side 211 has 
completed the transmission of the picture data to the gateway device on the 
receiver side 221 in the Step S310 will be described below. 

Step S316: The gateway device on the sender side 211 waits for the 
receipt of the EOP signal to be fed from the facsimile device on the sender side 
111 and, after receiving the signal, goes to Step S3 17. 

Step S317: The gateway device on the sender side 211 sends the EOP 
signal to the gateway device on the receiver side 221. 

Step S318: The gateway device on the sender side 211 checks whether 
it has received the first MCF signal fed from the facsimile device on the sender 
side 111 through the gateway device on the receiver side 221 and, if it has 
received it, transfers the signal to the facsimile device on the sender side 111 
and goes to Step S325 to continue the real-time communications, and if it has 
not yet received, goes to Step S319 to wait for the receipt of the signal. 
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Step S319: The gateway device on the sender side 211, in the case 
where it has not yet received the first MCF signal, while waiting for the receipt 
of the signal, if it receives the EOP signal three times from the facsimile device 
on the sender side 111, goes to Step S321 to proceed to the accumulative 
5 communications. 

Step S320: The gateway device on the sender side 211, if it receives the 
EOP signal three times, sends the MCF signal for notifying the switching to 
the accumulative communications to the facsimile device on the sender side 
111. 

10 Step S321: The facsimile device on the sender side 111, when receiving 

the second MCF signal from the gateway device on the sender side 211, sends 
the first DCN signal and additional information about the valid period to the 
device 211. The facsimile device on the sender side 111 notifies the gateway 
device on the sender side 211 of the valid period and of the disconnection of the 

15 communications between the gateway device on the sender side 211 and the 
facsimile device on the sender side 111. The gateway device on the sender side 
211 checks the receipt of the first DCN signal and the additional information 
from the facsimile device on the sender side 111 during the accumulative 
communications and, if it has not yet received, returns to the Step S3 18 and 

20 waits for the first MCF signal, and if it has received, goes to Step S322 to store 
the information about the valid period indicated by the additional information. 

Step S322: The gateway device on the sender side 211, after storing the 
information about the valid period indicated by the additional information 
added to the first DCN signal into the memory, goes to Step S323 to check the 

25 valid period. 

Step S323: The gateway device on the sender side 211, after storing the 
information about the valid period, checks whether the time elapsed while it is 
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waiting for the receipt of the first MCF signal from the gateway device on the 
receiver side 221 is within the vahd period. During the time required before 
the time is judged to be within the vahd period, the gateway device on the 
sender side 211 repeats the procedure including the Steps S318 to S323 to wait 
5 for the receipt of the first MCF signal. Moreover, the gateway device on the 
sender side 211, if an timeout occurs before receiving the first MCF signal, i.e., 
if the time elapsed while the device 211 is waiting for the receipt of the signal is 
judged to have reached the valid period, proceeds to the confirming notification 
of the timeout, as described at the Step S309, that is used to notify the 
10 facsimile device on the sender side 111 within the valid time that the timeout 
has occurred. 

Step S325: The gateway device on the sender side 211, if it is receiving 
the first MCF signal from the gateway device on the receiver side 221, sends 
the signal to the facsimile device on the sender side 111. The gateway device on 

15 the sender side 211 continues the real-time communications. 

Step S326: The facsimile device on the sender side 111, when receiving 
the first MCF signal, sends the DCN signal to the gateway device on the 
sender side 211 and then terminates the communications between the 
facsimile device on the sender side 111 and the gateway device on the sender 

20 side 211. The gateway device on the sender side 211, after receiving the DCN 
signal from the facsimile device on the sender side 111, sends the signal to the 
facsimile device on the receiver side 121 through the gateway device on the 
receiver side 221. Then, the gateway device on the sender side 211 terminates 
the real-time communications. 

25 At the Step S321, after the disconnection of the communications 

between the gateway device on the sender side 211 and the facsimile device on 
the sender side 111, i.e., after the switching to the accumulative 
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communications, the gateway device on the sender side 211, if it receives the 
first MCF signal within the valid period, makes the same confirming 
notification as described in the fourth embodiment in order to notify the 
facsimile device on the sender side 111 that the accumulative communications 
5 is normally terminated. 

Moreover, the facsimile device on the sender side 111, when receiving 
the confirming notification of the timeout from the gateway device on the 
sender side 211, may switch its communicating operations to direct 
communications with the facsimile device on the receiver side 121 using the 

10 public communication lines. 

As described above, at the time of starting the communications 
between the facsimile device on the sender side 111 and the facsimile device on 
the receiver side 121, after the sender has set the valid period by using the 
valid period setting section 15a of the gateway device on the sender side 211, 

15 the facsimile device on the sender side 111 starts the communications with the 
facsimile device 121 to send the picture data to the facsimile device on the 
receiver side 121 through both the gateway devices 211 and 221. The gateway 
device on the sender side 211, after the start of the transmission of the picture 
data from the facsimile device on the sender side 111 to the gateway device on 

20 the receiver side 221, when switching its operations to the accumulative 
communications, sends the second MCF signal to the facsimile device on the 
sender side 111 by the same procedures as for the fourth embodiment. The 
facsimile device on the sender side 111, when receiving the second MCF signal, 
in order to request the gateway device on the sender side 211 to make the 

25 confirming notification within the valid period, sends the first DCN signal and 
the additional information about the valid period and then disconnects the 
communications between both the devices 111 and 211. 
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The gateway device on the sender side 211, after obtaining the 
information about the vahd period indicated by the additional information fed 
from the facsimile device on the sender side 111, checks whether the time 
elapsed after the switching to the accumulative communications is within the 
5 valid period. The gateway device on the sender side 211, if the accumulative 
communications cannot be normally terminated^ i.e., if the first MCF signal is 
not received within the valid period, sends the NSS signal to the facsimile 
device on the sender side 111 to make the confirming notification in order to 
notify the facsimile device on the sender side 111 of the information about the 
10 timeout. Moreover, the gateway device on the sender side 211, when the 
accumulative communications can be normally terminated within the valid 
time, in order to notify the facsimile device on the sender side 111 of the 
information, makes the same confirming notification as described in the fourth 
embodiment. 

15 As described above, in the facsimile communications between the 

facsimile device on the sender side 111 and the facsimile device on the receiver 
side 121 through the packet communication network 400, even if the 
accumulative communications are not terminated normally due to delays in 
communications in the packet communication network 400, the gateway device 

20 on the sender side 211 is adapted to perform the confirming notification within 
the valid period set by the valid period setting section 15a. Therefore, the 
sender, in order normally to terminate the transmission of the picture data 
from the facsimile device on the sender side 111 to the facsimile device on the 
receiver side 121, is allowed to take measures including the use of the public 

25 communication lines, thus providing the communication with higher 
reliability. 

It is apparent that the present invention is not limited to the above 
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embodiments but may be changed and modified without departing from the 
scope and spirit of the invention. 
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What is claimed is: 



1. A facsimile communication system comprising: 
a facsimile device on a sender side; 

a gateway device on a sender side connectable through a telephone line 
to said facsimile device; 

a gateway device on a receiver side connectable to said gateway device 
on the sender side through a communication line to which a protocol being 
different from that applied to said telephone line is applied; 

a facsimile device on a receiver side connectable to said gateway device 
on the receiver side through the telephone line to which the same protocol as 
applied to said telephone line is applied; and 

whereby said gateway device on the receiver side is provided with 
memory, to store data transferred from said gateway device on the sender side, 
used when said data is transmitted from said facsimile device on the sender 
side through both said gateway devices to said facsimile device on the receiver 
side, a monitoring circuit to monitor accumulated amounts of said data to be 
stored in said memory and an accumulated data amount calculating circuit 
operated to store, in said memory, amounts of data required to prevent 
communication failures between said gateway device on the receiver side and 
said facsimile device on the receiver side even when delays in communications 
develop prior to the start of transmission of said data from said gateway device 
on the receiver side to said facsimile device on the receiver side and operated to 
calculate said required amounts of data, and said gateway device on the 
receiver side is operated to start the transmission of said data to said facsimile 
device on the receiver side when said accumulated amounts of data to be 
monitored by said accumulated amount data calculating circuit exceed said 
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required amounts of data. 



2. The facsimile communication system according to claim 1, wherein said 
gateway device on the receiver side calculates delays in communications in 
said communication line for every communication prior to the receipt of said 
data from said gateway device on the sender side and, when said gateway 
device on the receiver side judges that said communication failures may occur 
due to said calculated delays in communications, stores said required amounts 
of data in said memory based on said calculated delays in communications. 

3. The facsimile communication system according to claim 2, wherein said 
delays in communications are calculated from expected delayed time data. 

4. The facsimile communication system according to claim 2, wherein said 
gateway device on the receiver side judges, for every communication, whether 
said communication failures may occur or not based on not only said delays in 
communications but also a transmission rate in communications between said 
gateway device on the receiver side and said facsimile device on the receiver 
side. 

5. The facsimile communication system according to claim 1, wherein said 
gateway device on the receiver side, when time elapsed after said facsimile 
device on the receiver side has completed a preparation for the receipt of data 
exceeds a predetermined threshold time being shorter than a threshold time 
for a communication breakdown set to communications between said gateway 
device on the receiver side and said facsimile device on the receiver side, 
regardless of whether the accumulation of required amounts of data in said 
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memory is completed or not, transfers said data stored in said memory in 
consecutive order to said facsimile device on the receiver side in order to 
prevent the breakdown of communications between said gateway device on the 
receiver and said facsimile device on the receiver side. 

6. The facsimile communication system according to claim 1, wherein said 
data is compressed picture data. 

7. The facsimile communication system according to claim 1, wherein said 
gateway device on the receiver side, when receiving a DCS signal showing a 
communication mode from said facsimile device on the sender side through 
said gateway device on the sender side, transfers said DCS signal to said 
facsimile device on the receiver side and, before receiving a CFR signal 
showing a confirmation of the completion of receiving preparation from said 
facsimile device on the receiver side which has responded to said DCS signal, 
returns another CFR signal used to receive said data from said facsimile device 
on the sender side through said gateway device on the sender side to said 
facsimile device on the sender side. 

8. The facsimile communication system according to claim 1, wherein said 
gateway device on the receiver side, when receiving the DCS signal showing 
the communication mode from said facsimile device on the sender side through 
said gateway device on the sender side, transfers the DCS signal to said 
facsimile device on the receiver side and then sends a TCF signal used to check 
a receiving capability of said facsimile device on the receiver side to said 
facsimile device on the receiver side and, after completion of the transmission 
of said TCF signal, sends a new TCF signal to said facsimile device on the 
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receiver side before the time elapsed after said facsimile device on the receiver 
side has completed a preparation for receiving data exceeds said 
predetermined threshold time being shorter than a threshold time for a 
communication breakdown set to communications between said gateway 
device on the receiver side and said facsimile device on the receiver side, in 
order to prevent the breakdown of communications between said gateway 
device on the receiver side and said facsimile device on the receiver side during 
the accumulation of said required amounts of data. 

9. A facsimile communication system comprising: 
a facsimile device on a sender side; 

a gateway device on a sender side connectable through a telephone line 
to said facsimile device; 

a gateway device on a receiver side connectable to said gateway device 
on the sender side through a communication line to which a protocol being 
different from that applied to said telephone line is applied; 

a facsimile device on the receiver side connectable to said gateway 
device on the receiver side through the telephone line to which the same 
protocol as applied to said telephone line is applied and, after receiving all the 
data to be sent from said facsimile device on the sender side for every 
communication through said gateway device on the sender side and said 
gateway device on the receiver side, operated to return a receiving confirming 
signal showing completion of the receipt to said facsimile device on the sender 
side through said gateway on the receiver side and said gateway device on the 
sender side, and 

whereby said gateway device on the sender side, after receiving said all 
data to be sent to said facsimile device on the receiver side from said facsimile 
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device on the sender side and before receiving said receiving confirming signal 
from said facsimile device on the receiver side, sends a disconnection 
instructing signal instructing the disconnection of communications between 
said facsimile device on the sender side and said gateway device on the sender 
side to said facsimile device on the sender side, 

10. The facsimile communication system according to claim 9, wherein said 
facsimile device on the sender side, when receiving said disconnection 
instructing signal, sends a communication ending signal showing a 
termination of communications to said gateway device on the sender side and 
wherein said gateway device on the sender side, when receiving said 
communication ending signal from said facsimile device on the sender side, 
makes a transmission of said communication ending signal to said facsimile 
device on the receiver side pending and when receiving said receiving 
confirming signal from said facsimile device on the receiver side, sends said 
communication ending signal to said facsimile device on the receiver side 
through said gateway device on the receiver side. 

11. The facsimile communication system according to claim 9, wherein said 
data is compressed picture data. 

12. The facsimile communication system according to claim 9, wherein said 
receiving confirming signal is a first MCF signal and wherein said gateway 
device on the sender side is provided with a first notifying section operated to 
send a second MCF signal to said facsimile device on the sender side when, 
before said gateway device on the sender side receives said first MCF signal 
from said facsimile device on the receiver side through said gateway device on 
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the receiver side, said gateway device on the sender side receives an EOP 
signal , which show that the transmission of all the data from said facsimile 
device on the sender side to said gateway device on the sender side has been 
completed, by predetermined number of times from said facsimile device on the 
sender side. 

13. The facsimile communication system according to claim 12, wherein 
said second MCF signal contains said disconnection instructing signal 
instructing the disconnection of communications between said facsimile device 
on the sender side and said gateway device on the sender side as additional 
information. 

14. The facsimile communication system according to claim 12, wherein 
said gateway device on the sender side is provided with a second notifying 
section operated to send a non-standard function signal (NSF signal) showing 
that said gateway device on the sender side has a capability of sending said 
second MCF signal to said facsimile device on the sender side prior to the 
receipt of said data from said facsimile device on the sender side. 

15. The facsimile communication system according to claim 14, wherein 
said facsimile device on the sender side is provided with a notifying section 
operated to send, when receiving said NSF signal, a non-standard function 
setting signal (NSS signal) showing that said facsimile device on the sender 
side has a capability of receiving said second MCF signal. 

16. The facsimile communication system according to claim 12, wherein 
said facsimile device on the sender side, when receiving said second MCF 
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signal, sends said DCN signal being the communication ending signal to the 
gateway device on the sender side to terminate communications and wherein 
said gateway device on the sender side, when receiving said first MCF signal 
after having received said DCN signal, sends said DCN signal to said facsimile 
device on the receiver side through said gateway device on the receiver side. 

17. The facsimile communication system according to claim 12, wherein 
said facsimile device on the sender side is provided with a notifying section 
operated to send, when receiving said second MCF signal, a first DCN signal 
being the DCN signal used to notify the termination of communications 
between gateway device on the sender side and facsimile device on the sender 
side containing additional information, to said gateway device on the sender 
side. 

18. The facsimile communication system according to claim 17, wherein 
said additional information contained in said first DCN signal includes 
information as to whether said facsimile device on the receiver side requests 
that the NSS signal being a confirmation notifying signal containing the 
information as to whether said gateway device on the sender side has received 
said first MCF signal after said gateway device on the sender side has 
disconnected communications between said gateway device on the sender side 
and said facsimile device on the sender side be returned to said facsimile 
device on the receiver side. 

19. The facsimile communication system according to claim 17, wherein 
said gateway device on the sender side is provided with a second notifying 
section operated to send the NSS signal containing information as to whether 
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said gateway device on the sender side has received said first MCF signal to 
said facsimile device on the sender side after the disconnection of 
communications between said gateway device on the sender side and said 
facsimile device on the sender side based on said first DCN signal and wherein 
said gateway device on the sender side, after receiving said first DCN signal, 
sends a second DCN signal used to terminate communications between said 
gateway device on the receiver side and said facsimile device on the receiver 
side to said facsimile device on the receiver side through said gateway device 
on the receiver side and then makes a call to said facsimile device on the 
sender side and, after having made the call, sends said NSS signal to said 
facsimile device on the sender side. 

20. The facsimile communication system according to claim 17, wherein 
said facsimile device on the sender side is provided with a vaHd period setting 
section operated to set a vahd period when said facsimile device on the sender 
side is able to receive the NSS signal containing information showing that said 
gateway device on the sender side has received said first MCF signal and 
wherein said facsimile device on the sender side, when receiving said second 
MCF signal, sends said first DCN signal with additional information added, to 
said gateway device on the sender side so that said gateway device on the 
sender side sends said NSS signal within said vahd period to said facsimile 
device on the sender side. 

21. The facsimile communication system according to claim 20, wherein 
said additional information is the information about said vahd period. 

22. The facsimile communication system according to claim 20, wherein 
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said gateway device on the sender side is provided with a second notifying 
section and wherein said gateway device on the sender side, after receiving 
said first DCN signal together with said additional information, sends a second 
DCN signal used to terminate communications between said gateway device on 
the receiver side and said facsimile device on the receiver side to said facsimile 
device on the receiver side through said gateway device on the receiver side 
and then makes a call to said facsimile device on the sender side and, after 
having made the call, by using said second notifying section, sends said NSS 
signal to said facsimile device on the sender side. 
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ABSTRACT OF THE DISCLOSURE 



A facsimile communication system is provided which is capable of 
sending out picture data from a gateway device on a receiver side to a facsimile 
5 device on the receiver side even in the development of delays in 
communications caused by fluctuations in a communication network and of 
avoiding a forced breakdown of the facsimile communication occurring based 
on a judgement by the facsimile communication system that a communication 
failure has occurred due to the delays in communications. 

10 In the facsimile communication system, the gateway device on the 

receiver side, after receiving a digital instruction (DCS) signal from the 
gateway device on a sender side, without waiting for the receipt of a receiving 
preparation confirmation (CFR) signal to be fed from a facsimile device on the 
receiver side, returns, for itself, the CFR signal to the gateway device on the 

15 sender side and then starts to receive picture data from the gateway device on 
the receiver side. The gateway device on the receiver side starts to send the 
picture data to the facsimile device on the receiver side when accumulated 
amounts of received picture data exceeds amounts of data required to prevent 
communication failures. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

FACSIMILE COMMUNICATION SYSTEM 



the specification of which is attached hereto unless the following 
box is checked- 



□ was filed on 



as United States Application Number or 
PCT International Application Number 

and was amended on 

(if applicable). 



I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 
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Japanese Language Declaration 



^^mmmms 5isi 1 9^ (a) - (d) mx^s e 5^ 



Prior Foreign Application(s) 

271531/1999 

(Number) 



Japan 



(Country) 



I hereby claim foreign priority under Title 35, United States Code. 
Section 1 19 (a)-(d) or 365 (b) of any foreign app!ication(s) for patent 
or inventor's certificate, or 365 (a) of any POT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent of inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is clamed. 

Priority Not Claimed 

27-Sep-99 

(Day/Month/Year Filed) □ 
{a^m^M 0) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



□ 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 



(Filing Date) 

(mils) 



(Application No.) 



(Filing Date) 

(me) 



x^m^titc^f^M^^^M\=:.mi-^mmmm^-:^^^xm 



I hereby claim benefit under Title 35, United States Code, 
Section 120 of any United States appIication(s), or 365(c) of any 
PCT InternationaL application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States of PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defmed in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 



(Application No.) 



(Filing Date) 



(Status: Patented, Pending, Abandoned) 



(Application No.) 



(Filing Date) 
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(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of ray own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and the such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attomey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith (list name and registration number) 



Steven M. Rabin (Reg. No. 29,102), Thomas M. Champagne (Reg. No. 36,478), Robert H, Berdo, Jr. (Reg. No. 38,075) 
and Charles W. Peterson, Jr. (Reg. No 34,406) 



Send Correspondence to: 

RABIN & CHAMPAGNE, P.C., 

1101 14th Street, Suite 500, Washington, D.C. 20005 



: mr^t)^^IS#-i-) Direct Telephone Calls to- (name and telephone number) 

Steven M. Rabin 

RABIN & CHAMPAGNE, P.C. 

Telephone: (202) 659-1915, Fax: (202) 659-1898 





Full name of sole or first inventor 

HIroshi ENDO 


o 


y y Inventor's signature , ^ Date 




R^d|nce 

t^/fa^Hq > Japan 


mm 


Citizenship 


Japanese 






Post Office Address 


c/o Oki Data Corporation 




11-22. Shibaura 4-choffle, 


Minato-ku, Tokyo 108 Japan 




Full name of second joint inventor, if any 




Second inventor's signature Date 




Residence 


mm 


Citizenship 




Post Office Address 





(||^J^I^(Z)#|^B?^#t' ^-C PI^t-lB^ ^-t (Supply similar information and signature for third and subsequent 

h ^ t) joint inventors.) 
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